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SOME COMMENTS ON CHLORINE RETENTION 
AND CHLORINE DAMAGE 


INTRODUCTION 


NE of the well-known disadvan- 

tages of nitrogenous resin form- 
ers, such as the urea- and melamine- 
formaldehydes and their derivatives, 
is the tendency of fabrics containing 
them to pick up chlorine from hypo- 
chlorite bleaching baths and to retain 
it despite prolonged rinsing. The 
chlorine, which is held in the form of 


} ° 
N-C-N-CH-;-, 1S 
1 


called retained chlorine, and the phe- 
nomenon is called chlorine retention. 

At times, retained chlorine will 
make its presence known by the faint 
odor of chlorine which persists in the 
rinsed fabrics. At other times, the 
fabric will have a yellowish color, ac- 
quired during chlorination—this is 
characteristic of melamine resins. Fre- 
quently, however, there is no out- 
ward sign until the fabric is hot 
pressed or ironed. Then, if the condi- 
tions are sufficiently drastic, the fabric 
will become weakened and embrittled. 
The exact course of the action is not 
known; presumably the chloroamide 
is converted to hydrochloric acid, 
which, when released within the fibers 
under high temperature, hydrolyzes 
the cellulose. The resulting loss in 
tensile strength is called chlorine 
damage. 

A more exact name for the strength 
loss is damage due to retained chlo- 
rine. This distinguishes it from dam- 
age that might occur, for example, 
during the wet chlorination step. 
Some authorities have used the term 
chlorine-retention damage (1), which 
might well be adopted generally. 
However, for present purposes we 
shall merely speak of chlorine dam- 
age, keeping in mind that this refers 
only to tensile loss on ironing. 


a_ chloroamide, 
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Chlorine damage is due to chlorine re- 
tained in the fabric after bleaching; but 
the amount of damage is not always pro- 
portional to the quantity of chlorine re- 
tained. At least two other factors are in- 
volved: temperature of ironing and buffer- 
ing power of the resin. In this brief article, 
the author attempts to show the way in 
which chlorine damage is influenced by 
chlorine retention, ironing temperature, and 
buffering power. The interrelationship be- 
tween these factors is a complex one, and 
can at present be expressed only qualita- 
tively. 

The effect of chlorine retention and 
buffering power are best exemplified by 
data on the cyclic ureas. Particular atten- 
tion is given to the concept of buffering 
power, which has hitherto received only 
casual mention in the literature. 


DISCUSSION 


The main purpose of the present 
discussion is to show the complex re- 
lationship between chlorine retention 
and chlorine damage. Some persons 
use the term interchangeably, in the 
belief that they are synonymous. This 
is far from true, because there are 
many other factors that complicate 
the situation. 

The most obvious of the complicat- 
ing factors is the temperature of iron- 
ing. Consider, for example, the data 
of Table I, from an early study of 
chlorine retention of resin-treated 
rayon (3). 

These fabrics had been heavily 
chlorinated with a large excess of 
hypochlorite, as is customary in ac- 
celerated laboratory testing. Despite 


thorough rinsing, all the resin-treated 
fabrics smelled of chlorine, and the 
two melamine finishes were quite yel- 
low, especially the unmethylated one. 
Yet on ironing, no appreciable 
strength loss was noted until the tem- 
perature approached 300°F in the 
case of the urea resin and 400°F in the 
case of the melamine resins. 

Two conclusions may be drawn. 
First is the very obvious fact that 
chlorine retention does not lead to 
chlorine damage unless the fabric is 
subjected to a high temperature. That 
is, chlorine damage is a function of 
both chlorine retention and ironing 
temperature; or in pseudo-mathemat- 
ical terms, 


Chlorine Damage = i (Chlorine Reten- 


tion, Ironing Temperature).........(Eq I) 


The second conclusion, which has 
been confirmed by much additional 
data, is that some resin finishes are 
less prone to damage than others, even 
though the chlorine retention (% Cl) 
and ironing conditions are compara- 
ble. Thus, an important variable is 
missing from the above equation. 

There are two possible reasons for 
the greater resistance to damage of 
the melamine finish: a) the chlorin- 
ated melamine does not decompose as 
readily, so that little or no hydro- 
chloric acid is produced below 350°F; 
or b) acid is produced, but is buffered 
by the melamine, which is more basic 
than is urea. 


TABLE I 


Effect of ironing temperature on chlorinated resin-treated rayon 


Chlorine 
retention 
Resin type % Cl 


Urea 

Melamine 

Methylated melamine 
Water control 
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Probably both of these mechanisms 
are operative to a degree. The greater 
stability of the chloro-melamine is 
shown by its greater resistance to 
high-temperature rinsing (3), as well 
as by its tendency to liberate chlorine 
much more slowly on storage. The 
latter effect can be observed visually 
if the chloro-resin is converted to the 
iodo-resin by treatment with potas- 
sium iodide solution; the iodo-mela- 
mine will retain its brown color much 
longer than will an iodo-urea. But 
these phenomena, while they attest to 
the greater stability of the chloro- 
melamine, do not necessarily imply 
that this has an important bearing on 
the quantity of hydrochloric acid pro- 
duced during ironing. The importance 
of this factor cannot be assessed on 
the basis of present information. 

On the other hand, there are several 
bits of evidence tending to support the 
alternate hypothesis that buffering 
power is responsible for the greater 
resistance to chlorine damage. For ex- 
ample, addition of a melamine resin 
to a urea-resin finish will in some 
cases bring about a disproportionate 
decrease in chlorine damage (5, 6). 
This does not come about through re- 
duction in chlorine retention; in fact, 
the percentage of chlorine picked up 
is usually greater. Nor is the chloro- 
melamine likely to influence the ther- 
mal break-down of the chloro-urea. 
The most logical explanation of the 
lower degree of damage is that the 
melamine resin helps to buffer the 
acid released by the urea resin. 

Another phenomenon explainable 
on the basis of buffering power is the 
effect of metal salt catalysis. In the 
case of a mild catalyst, such as mag- 
nesium chloride, the chlorine reten- 
tion (% Cl) is often higher than if, 
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for example, an amine hydrochloride 
catalyst had been used; yet chlorine 
damage is lower. Moreover, the fabric 
almost invariably shows a pronounced 
white ash when burned. The protec- 
tive action may be attributed to the 
presence of a basic residue, such as 
magnesium oxide or carbonate, which 
buffers the hydrochloric acid liber- 
ated during ironing. Padding with al- 
kali following the regin treatment will 
enhance the effect, particularly in the 
case of urea and modified-urea resins, 
because it precipitates the metal; but 
repeated laundering will eventually 
overcome the protective action by 
washing out the basic residue, and the 
damage will increase to its normal 
value. 

If for the moment we accept the 
hypothesis that buffering power of the 
resin is an important factor, we may 
then conclude that the chlorine dam- 
age will be a function of the chlorine 
retention, the ironing temperature, 
and the reciprocal of the buffering 
power: 
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Figure 2 


Relationship between chlorine damage and 
ironing temperature 


Buffering power is probably just as | 


complex a variable as the others. Its 
influence is suggested by the differ- 
ence in the curves for the urea and 
melamine resins in Figures 1 and 2. 
As a further illustration of its im- 
portance, let us consider the case of 
the cyclic urea derivatives. 


THE CYCLIC UREAS——Urea | 


formaldehyde, in its normal textile | 


forms, includes paste resins of low 
F/U content (mixtures of HOCH,- 
NHCONH., and HOCH,.NHCON- 
HCH.OH) and liquid resins of higher 
formaldehyde content, usually meth- 
oxymethylated ((CH,OCH.),.NCON- 
HCH.OCH,). The more formalde- 
hyde, the fewer unblocked amide 
(>NH) groups will be left to pick up 
chlorine. However, it is not possible to 
completely block the amide groups in 
urea with formaldehyde; such a 


structure would be relatively un- | 


stable. 





Chlorine_ Damage = Zz ( 


Unfortunately these are not 
straight-line relationships. For a given 
resin and specified ironing conditions 
(so that buffering power and ironing 
temperature are constant) the curve 
for chlorine damage as a function of 
chlorine retention has the typical form 
shown in Figure 1. For a given resin 
of specified chlorine content (so that 
buffering power and chlorine reten- 
tion are constant) the curve for chlo- 
rine damage as a function of ironing 
temperature has the typical form 
shown in Figure 2. The above equa- 
tion is therefore not intended for pur- 
poses of calculation, but rather to il- 
lustrate a concept. 
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Chlorine Retention, Ironing Temperature (hn? 
— : ——— }awecee (Eq II) 
Buffering Power 


A better approach to low chlorine , 


retention is to start with ethylene 
urea, which yields a stable, rather 
completely blocked dimethylol deriv- 
ative: 


HOCH2N-CO-N CH2OH 


CH2—CH, 


This product, introduced on a com- 


mercial scale in 1948, has proved to 
be much superior to previous urea 
resins in reactivity, durability, and 
resistance to chlorine damage. The 
latter property is achieved by virtue 
of the fact that the blocked, stable 


structure picks up very little chlorine. | 
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TABLE Il 
Effect of resin type on chlorine retention and damage* 


Resin concentration on rayon fabric 


5% Solids 10°% Solids 
Resin type Percent Tensile after Percent Tensile after 
cl 400° ironing 400° ironing 
Urea 1.19 2 1.74 2 
Melamine 2.44 2 2.77 2 
Methylated melamine 1.55 2 1.85 2 
Ethylene urea 0.25 46 0.33 43 


* Large excess of hypochlorite used to emphasize the effect (0.40%, 


at 140° F) 


30 : 1 bath ratio, 10 min 








TABLE Il 


Effect of washing and chlorinating variables 


Available chlorine 
on total bath (“%) 


Washing conditions 


Not washed 0.25 
pH 10.9 10 min /140° F 0.25 
pH 10.9 40 min/200° F 0.25 
pH 10.9 10 min/200° F 0.001 
“ “ 0.01 
“ “ 0.10 
“ “ 1.0 


Chlorine Chlorine 
retention (% Cl) damage (% loss)* 
0.06 0 
0.11 25 
0.22 74 
0.05 0 
0.09 8 
0.14 58 
0.25 88 


* Chlorination followed AATCC 69-1952 except for varied concentrations. Ironing was at 365° F 


for 30 seconds 





Theoretically, it should pick up no 
chlorine at all, but a slight degree of 
unblocking may occur during the ap- 
plication of the product to the fabric. 
In a properly cured fabric, chlorine 
retention is low, therefore damage is 
low. This is illustrated by the data in 
Table II, from a published source (3). 

Unfortunately, buffering power of 
ethylene urea is no higher than that 
of the urea from which it is de- 
rived. Therefore, any influence that 
“Joosens-up” the finish and so raises 
the chlorine retention to a critical 
level, will greatly increase the chlo- 
rine damage. This is particularly true 
on cotton, which has less resistance to 
acid damage than does rayon (4). In 
fact, under certain circumstances a 
cotton fabric will show noticeable 
damage from as little as 0.1% retained 
chlorine. 

Two of the most common influences 
on the amount of chlorine retained by 
the finished fabric are hot alkaline 
washing prior to chlorination and 
high concentration of chlorine in the 
bleach bath. When a hot alkaline wash 
is followed by a severe chlorination, 
as in the AATCC Tentative Test 
Method 69-1952, “Damage Caused by 
Retained Chlorine” (7), chlorine re- 
tention can become high enough to 
cause severe damage in the ironing 
Step. 

Data in Table III show the effect of 
these factors. The fabric was an 80x80 
cotton treated with dimethylol ethyl- 
ene urea and an amine hydrochloride 
catalyst. In one case the fabric was 
washed in several ways before chlo- 
rination at a high (0.259%) level of 
hypochlorite. In the other, the fabric 
Was given a 200° scour in 0.1% 
Na.CO., (pH 10.9), then subjected to 
several levels of chlorine. 
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It is interesting to note that, despite 
the varied means employed to alter 
the chlorine retention, all the data 
fall along the same curve when chlo- 
rine damage is plotted against chlorine 
retention. This is as it should be, since 


ironing temperature and_ buffering 
power of the resin are constant 
throughout. 


Another process that can increase 
chlorine retention, and therefore chlo- 
rine damage, is the acid souring en- 
countered in the usual commercial 
laundering procedure. The sour is a 
final operation, so that its influence 
does not become apparent until the 
fabric is chlorinated during a subse- 
quent wash. The number of launder- 
ings the fabric will withstand before 
strength loss becomes noticeable will 
depend on the acidity of the sour, the 
alkalinity and temperature of the 
wash, the concentration of hypochlo- 
rite, and the conditions of hot pressing. 

Considering that either acid or alka- 
line hydrolysis will increase chlorine 
retention, it is probable that a variety 
of mechanisms are responsible: for 
example, a) hydrolysis of “dangling” 
methylol groups which had not re- 
acted with the cellulose; b) hydrolysis 
of oxymethylene linkages between the 
ethylene urea and the cellulose; and 
c) opening of the ethylene urea ring, 
probably through loss of the carbonyl 
(>C=O) group. Any of these actions 
would lead to additional >NH posi- 
tions on which chlorine could be 
picked up. 

The importance of “dangling” meth- 
ylol groups is suggested by a com- 
parison of dimethylol ethyleneurea 
and its dimethyl ether: 


HOCH:N-CO-N CH:OH 


CH2—CH2 
dimethylol ethylene urea 


CH;0CH2N-CO-N° CH.OCH 
; ; 
CH:—CH2 

dimethoxymethy] ethylene urea 
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Applied to cellulosic fabric, these 
should crosslink the cellulose in the 
same manner and so give identical re- 
sults. However, comparison (at 10% 
solids on rayon fabric) shows the 
methyl ether to retain less chlorine 
when subjected to alkaline washing 
and severe chlorination (refer to 
Table IV). The most logical explana- 
tion is that reaction with the cellulose 
was not complete in either case, and 
since the unreacted (“dangling”) 
methoxymethyl groups are more re- 
sistant to hydrolysis than are the un- 
reacted methylol groups, fewer >NH 
sites were made available for chlorine 
pickup. 

It will be noted, however, that both 
compounds showed the same chlorine 
damage at a given level of chlorine 
retention, as would be expected since 
their buffering power is identical. 





TABLE IV 
Resistance to hydrolysis of 
unreacted end groups 


Number Chlorine Chlorine 

of retention damage 

Resin solids washes* % Ci % loss** 
10% Di- 0 0.29 & 
methylol EU 1 0.35 4 
3 0.40 37 
5 0.47 74 
10% Dimeth- 0 0.17 0 
oxymethyl EU 1 0.20 0 
3 0.35 8 
5 0.40 37 


*Full Sanf wash, 0.1% Ivory soap 
**Chlorination 0.40% available Cl, 10 min 140° F; 
ironing 30 sec at 400° F 





It should not be concluded from the 
foregoing that an ethylene urea finish 
is easily degraded. On the contrary, it 
is among the most durable of finishes 
if judged by maintenance of crease 
recovery or similar property. The 
difficulty arises because chlorine re- 
tention will reach the critical level 
when only a small proportion of new 
>NH groups have been formed. 

Let us turn now to another type of 
cyclic urea—the triazone. The first of 
these became commercially available 
in 1953, and by 1956 there were sev- 
eral varieties on the market; but only 
during the past year have they en- 
joyed any appreciable usage. 

The triazone, more formally known 
as 1,3-dimethylol 5-alkyl perhydro- 
triazone-2, is similar to ethylene urea 
but contains an amino-nitrogen in the 
ring: 

HOCH:-N-CO-N-CH,0H 
CH2N-CHa 
R 


This structure, like that of the 
ethylene urea product, is represented 
as having the nitrogens completely 
blocked. Therefore it should not pick 
up chlorine. Actually, however, some 
free >NH groups may be present in 
the original product, or may be formed 
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DIMETHYLOL MELAMINE 

Tonnies, 
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. DIMETHYLOL TRIAZONE ‘ 


FORMALDEHYDE 


Figure 3 


Representative titration curves for various resins 


and reactants 


during the cure. In any event, the 
triazone will retain some chlorine, 
and, in fact, will usually retain more 
than will ethylene urea under similar 
circumstances. 

However, when cotton fabrics 
treated with the two products are 
chlorinated and ironed, an important 
distinction shows up: whereas the 
ethylene urea finish will damage se- 
verely at, say, 0.15° retained chlorine 
and 365° ironing (30 seconds), the 
triazone will not. In terms of Equation 
II, we can state that chlorine damage 
is different for the two products, de- 
spite the fact that retained chlorine 
and ironing temperature are equiva- 
lent. Therefore buffering power must 
be different. This difference in chlo- 
rine damage at equivalent chlorine 
retention is illustrated in Table V. THe 
data relate to cotton fabrics treated 
with either six percent solids of an 
ethylene urea formaldehyde product 
or seven percent solids of a triazone, 
plus one percent amine hydrochforide 
in each case. Washing was conducted 
at 200°F for 40 minutes followed by 
rinsing. Ivory soap plus sodium tetra- 
phosphate to pH 9.6 were used in one 
wash; the other employed a synthetic 
detergent plus 0.5%, sodium carbonate 
(pH 11.2). 

The difference due to buffering 
power between the ethylene urea and 
triazone types is similar, in principle, 
to that shown earlier by urea-formal- 
dehyde and melamine-formaldehyde 
resins. However, in the case of the 
cyclic ureas, chlorine retention is 
much lower than was the case with 
the older products. Thus the triazone 
exhibits low chlorine damage for two 
reasons—chlorine retention is rather 
low, and buffering power is_ high. 
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TABLE V 
Chlorine damage vs chlorine 
retention, ethylene urea vs 


triazone 
Chlorine Chlorine 


After- retention damage** 

Treatment wash* % Ci “> loss 
Untreated none 0.01 0 
control pH 9.6 0.01 0 
pH 11.2 0.03 0 
‘ 4 ‘ 
Dimethylol none 0.04 3 
ethylene urea pH 9.6 0.05 8 
pH 11.2 0.10 69 
Dimethylol none 0.13 9 
triazone pH 9.6 0.18 il 
pH 11.2 0.26 7 


*Tumble-washed 40 minutes at 200° F, followed 
by rinsing 
**AATCC 69-1952 








Ethylene urea, with its low buffering 
power, shows low chlorine damage 
only because of its low chlorine reten- 
tion. 

Another, and very simple way of 
demonstrating the higher buffering 
power of the triazone is by means of 
an ordinary titration procedure. Fifty 
cubic centimeters of a 10% (solids) 
solution of each resin are titrated with 
N/10 HCl. Data for pH versus ce HCl 
are then plotted as shown in Figure 3. 
Dimethylol ethylene urea, urea for- 
maldehyde and formaldehyde give al- 
most identical plots. The dimethylol 
triazones give a curve that levels off 
at a higher pH, thus indicating their 
ability to buffer the hydrochloric 
acid. A typical dimethylol melamine 
resin gives a still higher curve, as 
shown. 

It is doubtful whether any quantita- 
tive information can be derived from 
the curves. A series of melamine 
products differing in formaldehyde 
content will give different curves, as 
shown in Figure 4. This suggests that 
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Figure 4 


Titration curves for melamine resins of varied 


formaldehyde ratios 


the exact buffering power will be a 
function of the extent to which the 
basic melamine group is substituted. 
If this is so, then the buffering power 
of the cured resin on fabric may be 
quite different from the buffering 
power in solution. 

Nevertheless the curves have con- 
siderable value in illustrating quali- 
tatively 


in this laboratory since 1954 to help 
distinguish ethylene urea products 
from more basic cyclic ureas. 

Attempts to obtain a more realistic 
measure of buffering power by titrat- 
ing cured fabrics have not been very 
successful. There is, however, another 
way of showing a difference between 
ethylene ureas, triazones, and mela- 
mines, based on dye pickup. If cotton 
fabrics containing the three types of 
products are dyed with 0.1% brom- 
phenol blue, buffered to pH 4, for five 
minutes at 140°F, followed by rinsing, 
the melamine will stain deeply, while 
the others will stain more lightly. 
Similarly, treatment with 0.2% picric 
acid, two minutes at room tempera- 
ture, will color both the melamine 
and the triazone. These results are 
listed in Table VI. 

Here again no quantitative infer- 
ences can be drawn. By this test a 
variety of melamine products give 


equivalent dyeings regardless of form- | 


aldehyde ratio, suggesting that the 
wide differences in titration values 
of the materials in solution (Figure 
4) do not necessarily hold for the 
cured resins. However, we must re- 
member that other factors besides 
basicity can influence dye pick up.| 
Accordingly, considerable caution 


the concept of buffering | 
power as applied to textile resins. | 
Moreover, such curves have been used | 
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should be taken in drawing conclu- 
sions from such tests. 


PRACTICAL IMPLICATIONS 


Millions of yards of fabrics have 
been processed with ethylene urea 
formaldehyde to obtain creaseproof- 
ing, wash-wear, or durable glazing or 
embossing. Durability to household 
washing, with or without chlorine 
bleach, has been very good. Moreover, 
complaints of chlorine damage have 
been negligible. This is no doubt due 
to the fact that mild chlorination, even 
though preceded by washing, does not 
produce a very high level of chlorine 
retention. Also, ironing temperature 
may be low, or at least of short dura- 
tion. Therefore damage is low. 

While it is too early to make broad 
statements concerning all triazones, 
it can be said that, as a rule, the tria- 
zone finish is less durable to repeated 
mild chlorinations than is the ethyl- 
ene urea finish. This will show up, for 
example, as a drop in crease recovery. 
This, plus the fact that household 
chlorinations do not produce chlorine 
damage in ethylene urea _ finishes, 
makes it difficult to find any advan- 
tage for the triazone in such an appli- 
cation. 

There are, however, two situations 
where ethylene urea formaldehyde 
shows to disadvantage. The first of 

| these involves multiple commercial 
launderings, particularly if more than 
the recommended 0.01% available 
chlorine is used. As a result of the 
high alkalinity of the washes and the 
acidity of the final souring operation, 


} the finish may “loosen up”, so that 


chlorine retention and chlorine dam- 
age may eventually become evident. 
The second situation involves acceler- 
ated laboratory testing: one or more 
severe washes followed by an acceler- 
ated chlorination, such as the AATCC 
) Tentative Test 69-1952. The advantage 
of the triazone under such conditions 
was illustrated in Table V. 
Wash-wear finishes on white cotton 
goods are presumably intended for 
household laundering. Yet there is 
always the possibility that the gar- 
) ments may be sent to a commercial 
laundry. In such a case, the triazone 
gives a greater margin of safety. It 
will not damage, even where the 
bleaching conditions are considerably 


in excess of those recommended by’ 


TABLE VI 


Effect of acid dyes on various 
resin treatments 
Bromphenol blue Picric acid 
light gray-blue pale yellow 


med gray-blue deep yellow 
deep gray-blue deep yellow 


Resin type 


Ethylene urea 
Triazone 
Melamine 


the American Institute of Launder- 
ing. After a few such launderings, the 
triazone finish may have been washed 
out, but at least no chlorine damage 
will have appeared. On this basis 
alone, the triazones seem destined to 


find considerable use in the white 
wash-wear field (2). 
Competition in this field may 


come from three sources: 

a) Nonnitrogenous reactants such 
as the acetals and the diepoxides. 
These cannot retain chlorine, and 
therefore show no chlorine damage. 
However, they usually lack suffi- 
cient crease recovery, especially 
from the standpoint of springy feel. 

b) Mixtures of nonnitrogenous 
reactants with nitrogenous mate- 
rials, as for example a diepoxide 
plus dimethylol ethylene urea (2). 
These have somewhat greater resili- 
ence. Such mixtures, properly ap- 
plied, maintain their low chlorine 
pickup despite repeated washing. 
Accordingly, they show little dam- 
age. 

c) Mixtures of melamines, for in- 
creased buffering power, with other 
materials—either nitrogenous. or 
nonnitrogenous—that will not only 
reduce the chlorine pickup, but also 
the tendency of the melamines to 
yellow on chlorination. 





In the latter connection, it is inter- 
esting to note that the triazones pro- 
vide buffering power without any 
tendency to yellow on chlorination. On 
the other hand, they tend to yellow on 
ironing—this is a discoloration rather 
than a scorching. They also show a 
pronounced tendency to produce fish 
odor. Both of these drawbacks can be 
minimized by a good afterwash; but 
it is too early to say whether either or 
both troubles will reappear when 
triazone-finished fabrics are routinely 
processed on a large scale and sub- 
jected to the vagaries of end use. 

One other development is worth 
further comment: use of metal salt 
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catalysts. These are by no means new, 
but wide-spread interest began only a 
few years ago with the use of mag- 
nesium chloride with melamines to 
minimize yellowing and reduce chlo- 
rine damage. The mechanism of the 
reduction in yellowing is not clearly 
understood. Unfortunately the advan- 
tage is obtained only on low tempera- 
ture chlorination; yellowing shows up 
when the fabric is chlorinated at 
140°F or above. The reduction in chlo- 
rine damage is primarily the result of 
increased buffering power, due to 
magnesium oxide or carbonate left in 
the fabric. Actual chlorine retention is 
usually as high, and in some cases 
even higher, than when nonmetallic 
catalysts are used. 

On the other hand, some metal salt 
catalysts give a very “tight” cure, es- 
pecially when applied at high tem- 
perature. For example, the use of zinc 
nitrate with dimethylol ethylene urea 
is particularly effective from the 
standpoint of chlorine damage (1). In 
such cases the metal salt catalyst and 
high-temperature cure encourage the 
reaction of the resin with the cellulose, 
and chlorine pickup is low. In addi- 
tion, the buffering power is increased 
by the basic zinc residue. Such a finish 
is effective in resisting household 
chlorinations, but will not withstand 
repeated commercial laundering. 


SUMMARY 


It has been shown that chlorine re- 
tention and chlorine damage are not 
synonymous. Chlorine damage is de- 
pendent on at least three factors: 
chlorine retention, ironing tempera- 
ture, and buffering power of the resin 
(or of other components of the finish). 
The interrelationship between these 
factors is quite complex, but even a 
qualitative knowledge of the subject 
can lead to a better understanding of 
the behavior of finishing agents in end 
use. 
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HYDROPHOBING OF TEXTILES 
Aluminum alcoholates re- 
acted with monobasic acids and 


waxes G.2,02 
USPat Orth 
ner, 
The preamble to this specification 
reports on various methods of prepar- 
ing aluminum alcoholates. According 
to US Pat 2,469,041 / 1949 (see refer- 
ences below) reaction products of 
aluminum alcoholates with carboxy- 
lic acids, which result in neutral alu- 
minum salts, have been applied in 
solvent solutions and used for ren- 
dering textiles water repellent. How- 
ever, the hydrophobic effect obtained 
in this procss reportedly is insuffi- 
cient. 

It has been found that good water- 
repellent effects may be obtained by 
treating textiles in organic solvents 
containing reaction products of a) one 
mol aluminum alcoholate, b) about 
0.2-0.5 mols of monobasic organic sub- 
stances of acid nature, and c) higher 
molecular paraffin hydrocarbons, 
waxes or high-molecular-weight poly- 
chlorinated hydrocarbons. Thus no 
neutral salts as described in US Pat 
2,469,041 are applied. The reaction 
starts in the cold and is completed 
by heating. 

a) Aluminum alcoholates include, 
for instance, methylates, ethylates, 
etc. They may also contain halogen, 
thus corresponding to the formula Al- 
hal- (OR):. In halogenated alcohol- 
ates of this type, part of the radicals 
bound by ether linkage can be split 
off, probably forming bridges between 
the aluminum atoms; this reaction is 
believed to be essential for the final 
effect (col 3, lines 25-27). 

b) Monobasic organic substances of 
an acid nature include monocarboxylic 
or monosulfuric acids or esters there- 
of; also anhydrides, diacyl amides, 
etc, provided that they are capable 
of reacting with the aluminum alco- 
holates mentioned. Mixtures of acid 
nature are patricularly valuable: one 
of the acid components of the mixture 
may react after the other; eg, first 
acetic acid, then stearic acid. 

c) Various kinds of solid paraffin, 
Carnauba wax, Ceresin, also chlori- 
nated hydrocarbons are enumerated. 
They are dissolved in benzene or 
chlorinated hydrocarbons for use in 
the impregnating of textiles. 





2,801,190 (Farbwerke Hoechst 
Reuter - July 30, 1957) 
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Example: Cotton poplin is impreg- 
nated for five to 10 minutes at 60°C 
in a scouring machine, suitable for 
drycleaning, with a solution of a con- 
densate of aluminum isopropylate and 
0.55 mols stearic acid in carbon tetra- 
chloride and the same amount of 
paraffin. The solvent is then distilled 
off, the fabric is air-dried and finished 
by ironing. 56 other examples, cover- 
ing various textile materials, the com- 
ponents and _ the solvents, are 
presented. 

Among the references cited by the 
Patent Office: 

US Pat 2,345,142 (Muller/1944) 
discusses water-repellent emulsions 
which are comprised of an Al, Zr 
or other metal salt in the continuous 
(aqueous) phase in the absence of a 
protective colloid. 

US Pat 2,469,041 (Standard Vacuum 
Oil Co/1949) cover the preparation 
of a solution of aluminum alkoxide, 
in which a higher fatty acid is added 
to obtain an Al soap’ in a hydrocar- 
bon solvent for manufacturing greases 
and, optionally, for obtaining water- 
repellent agents. 

Brit Pat 657.815 (Nopco Chem Co 
/1951): metallic soaps, specifically 
for hydrophobing textiles, are ob- 
tained by reacting water-soluble salts 
of Al, Pb, Ca or Zn with alkaline 
soaps prepared from hydrogenated 
castor oil. 


HYDROPHOBING OF TEXTILES 
Methylolmelamine — im- 
pregnation followed by organo- 


silicone treatment G,2,02 
USPat 2,802,754 (General Electric Co - - 
Ashby. Hoffman Aug 13, 1957) 


It has been disclosed in US Pat 
2.612.482 (see references below) that 
textiles can be rendered water repel- 
lent by impregnations with combina- 
tions of amino resins (urea or 
melamine condensates) and organo- 
polysiloxanes, the latter comprising 
mixtures of methylpolysiloxanes and 
methyl hydrogen polysiloxanes. Ef- 
fects obtained by this method are 
generally good but do not resist re- 
peated launderings. 

Unexpectedly, a more durable 
water repellency could be attained 
by applying a similar procedure in 
two separate steps, by first treating 
with a specific melamine condensate, 
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curing, then treating with an emul- 
sion of the above-mentioned polysil- 
oxane combination, and finally curing 
again. It has been observed further 
that fusible soluble methylether de- 
rivatives of trimethylolmelamine only 
must be applied in the first step, 
because other urea- or melamine- 
aldehyde condensates (as mentioned 
in US Pat 2,612,482) do not give ade- 
quate results. 

Mixtures of alkylhydrogen polysil- 
oxanes and alkyl polysiloxanes are 
prepared according to known methods 
by the cohydrolyzing of alkyl chloro- 
silanes. 

The superiority of the two-step 
process over the older one-step proc- 
ess is cited in the following example. 
A five percent aqueous solution of 
trimethylated trimethylolmelamine 
(M-3 resin, Am Cyanamid Co) con- 
taining one percent of 2 methyl-2- 
amino-1-hydroxypropane hydrochlo- 
ride as a catalyst was padded on a 
cotton fabric, which was then dried 
and cured for five minutes at 110°C. 
Thereafter the fabric was passed 
through an emulsion of the above- 
mentioned polysiloxane mixture and 
heated again for five minutes to 110° 
C, then to 150° C for another five / 
minutes. A control sample was pre- 
pared according to the one-step pro- 
cedure by curing first at 110° C, then 
at 150° C. Both treatments resulted 
in a spray rating of 100 according to 
the procedure in the AATCC Year- 
book 22, 229-33 (1945). The samples } 
obtained in the two-step method 
showed a slowly decreasing spray 
rating down to 70 in four washing 
cycles, while the spray-rating of the 
one-step control sample dropped to 
zero after the third washing opera- 
tion. } 

Among the references cited by the 
Patent Office: 

US Pat 2,612,482 (Gen Electric 
1952) covers a water-repellent finish 
consisting of a water-soluble conden- 
sate of the urea- or melamine-for- 
maldehyde class, blended with emul- | 
sified mixtures of methyl hydrogen 
polysiloxanes and _ organopolysilox- 
anes, free of Si-bonded hydrogen [cf 
Am Dyestuff Reptr 42, 31 (1953) ] 

US Pat 2,386,259 (Gen Electr 
1945): hydrophobing with the oily 
product obtained by hydrolysis of a | 
methyl dihalogeno silane. 
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Abstracts 





Arresting the Decline 
of Cotton 
Anon, Fibres (Eng & Chem) 19, 154, May, 1958 

Under the impact of the new syn- 
thetic fibers, cotton is fighting a 
losing battle in many industrial fields 
where textiles are a necessity. For 
heat-resistance, electrical insulation, 
and rot-proof qualities it cannot 
compete with many of the man-made 
fibers. 

But cotton treated by the process 
known as acetylation is given a new 
life with all these qualities greatly 
enhanced. 

The acetylation process has been 
carried on in England for nearly 30 
years by Cotopa Ltd. The chemical 
constitution of the cotton is altered 
without affecting its fibrous form. A 
very important feature of the process 
is that the handle and appearance 
of acetylated cotton are almost identi- 
cal with these qualities in the cotton 
before treatment, but with some in- 
crease in volume and weight. 

The heat resistance of acetylated 
cotton is outstanding. Under the in- 
fluence of heat it has from four to six 
times the life of untreated cotton and 
is superior in this respect to most 
synthetic fibers, according to the 
author. It also withstands steam heat, 
does not soften, and does not build 
up static like the synthetics. It is also 
immune to bacteriological attack. 

The treated cotton resists dyeing 
with direct dyes, but may be dyed 
with disperse colors. 

Acetylated cotton, due to its heat 
resistance, is used in conveyor belts, 
steam hose, and vulcanized driving 
belts. The yarn is employed as an 
insulant for telephone switchboard 
wires and cables. Its immunity to 
microbes makes it of interest to the 
fishing industry. 

Acetylated cotton (yarn and cloth) 
is sold under the trade names Cotopa, 
Crestine and Crestose. 


The Coloring of Vinylon 


Nomura, S and Tanabe, K, J Soc Dyers Col 74, 


359-70, May, 1958 

Vinylon is usually made by spin- 
ning an aqueous solution of polyvinyl 
alcohol, heat-treating the water- 
soluble fibers obtained, and subse- 
quently acetalizing with formalde- 
hyde. As both hydroxyl and acetal 
groups in the accessible region are 
concerned in the dyeing of Vinylon, 
it is generally intermediate in dyeing 
behavior between cellulosic fibers and 
typical synthetic fibers. The dyeing 
properties of Vinylon with direct dyes 
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are thus affected not only by crystal- 
lization due to heat-treatment and 
degree of acetalization but also by the 
acetalizing conditions. 

For the practical dyeing of Vinylon 
to medium or heavy depths, direct, 
sulfur, vat, azoic, disperse and metal- 
complex dyes may be employed, and 
their fastness is not greatly different 
from that on other fibers. Deep col- 
ors, however, can be obtained on 
Vinylon with satisfactory brightness 
and fastness only with a limited num- 
ber of groups of dyes. Dope dyeing is 
now most advantageous for blacks 
and dark blues, and is carried out on 
a commercial scale. Since Vinylon 
contains no basic nitrogen, it cannot 
be dyed with acid wool dyes. 

The process of manufacture of 
Vinylon is described in much detail, 
and a table of its most important 
physical properties is included. 

The fiber may be scoured in the 
same manner as any of the usual 
man-made fibers. For medium and 
heavy shades it requires no bleaching. 
For pale shades, however, it is 
bleached with sodium hypochlorite or 
sodium chlorite. For Vinylon/wool 
blends, peroxide may be used. 

The dyeability of Vinylon with di- 
rect dyes varies widely from dye to 
dye. Those dyes which contain many 
sulfonic acid groups generally have 
poor substantivity. Sulfur dyes also 
show a wide variation in substantiv- 
ity. Vat dyes are used mostly for pale 
to medium shades. Azoic dyes, ap- 
plied by the method used on cellu- 
losics, give unsatisfactory results, but 
yield good effects when applied by the 
method employed on acetate. Dis- 
perse dyes are absorbed fairly well, 
but have poor fastness. Metal-com- 
plex dyes of the 2:1 class produce at 
least medium depths of excellent 
fastness. 

The dyeing of blends with cellulose 
fibers, and dope dyeing, are also de- 
scribed. 

Fourteen references to the litera- 
ture are cited. 


The Dyeing of Nylon with 
Acid and Mordant Dyes at 
High Temperatures 


Hadfield, H R and Seaman, HH. 
74, 392-9, May, 1958 


J Soc Dyers Col 

Studies of the effect of tempera- 
tures above 100°C on the application 
of acid dyes to wool have shown a 
large improvement in level dyeing. 
Although it has been generally as- 
sumed that a similar improvement is 
cbtained on nylon, no quantitative 
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results have been available. The de- 
tailed work described in this paper 
was designed to obtain these results, 
and also to determine the effect of 
high-temperature dyeing on the cov- 
ering of nylon yarns of different dye- 
ing properties. Micro-dull continuous 
filament nylon yarn was used in this 
investigation. 

A study was made of the stability 
of acid and chrome dyes in solution 
at temperatures above 100°C. The 
effects of an increase in dyeing tem- 
perature above 100°C on the leveling 
of acid dyes and on the rate of 
chroming of chrome dyes were also 
determined. 

The leveling tests were conducted 
at 95°, 110° and 130°C by dyeing two 
skeins in each dyebath for 45 minutes, 
then removing one skein and replac- 
ing it with an undyed skein, and con- 
tinuing the dyeing for 45 minutes 
longer. 

The stability of acid dyes at high 
temperatures was determined by 
making two sets of dyeings, one at 
95°C and the other at 130°C. Of the 
113 dyes tested, 87 were found to be 
suitable for dyeing at 130°, while the 
remaining 26 were considered unsat- 
isfactory because of shade changes, 
which are listed in a table. 

It was found that, with practically 
all the dyes tested, maximum leveling 
at 95-130° was obtained with a dye- 
bath exhaustion in the range of 80-90 
percent. Increasing the exhaustion 
decreased the levelness. The dyeings 
made at 110° and 130°C showed im- 
proved levelness, compared with 95°. 

The stability of chrome dyes at high 
temperatures was determined by 
heating solutions for one hour at 100°, 
120° and 130°C, and by making dye- 
ings at 95° and 130°C. Of the 34 dyes 
tested, 23 were found suitable for 
application at either 95° or 130°, nine 
were not suitable at 130°, while two 
were suitable at 130° but not at 95°. 

Chroming of three typical chrome 
dyes at 130°C was found to give com- 
plete metallization in 10 minutes, 
compared with one hour’ when 
chroming at 95°. 

The effect of raising the dyeing 
temperature from 95° to 130°C on the 
covering of irregularly dyeing nylon 
yarns was determined by means of 
five acid dyes. In every case an im- 
provement in the coverage of physi- 
cal irregularities in the yarns resulted 
from dyeing at 130°. 

The authors state that the results 
of these tests emphasize the impor- 
tance of controlling the exhaustion 
of the dyebath during the dyeing of 
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nylon, and confirm the rapid rate of 
chroming above 100°C. 

Twelve references to the literature 
are cited. 


Dyeing Fabrics Containing 
Metallic Yarns 
Thomas, R J, Papers of AATT, Modern Textiles 
38, 65-6, June, 1957 

In the past, the dyer confronted 
with the task of dyeing fabrics con- 
taining metallics has been concerned 
with the possibilities of delamination, 
dulling, discoloration and staining of 
these effect yarns. Within the past 
two years, metallic yarns made with 
Mylar polyester film have been in- 
troduced to the trade. The manufac- 
turers of these yarns claimed out- 
standing advantages over the earlier 
metallics, including their ability to 
withstand higher processing tempera- 
tures and resist chemical attack and 
their substantially lower affinity for 
the dyes applied to the ground fibers. 

These factors were considered in an 
evaluation survey of many of the 
metallic yarns which were commer- 
cially available in 1956. It is con- 
cluded that the dyer must still be 
concerned with the four problems of 
delamination, dulling, discoloration 
and staining of the metallic effect 
yarns, but he does have greater oper- 
ational freedom than was heretofore 
possible. 

Although aluminum is attacked by 
acids and alkalis, the adhesive used 
in bonding aluminum to Mylar has a 
protective action, so that many of the 
metallic yarns can be subjected to a 
number of processing and dyeing op- 
erations without delamination and 
without losing color. Mylar resists 
many acids and most alkalis; it also 
resists dye absorption and is heat- 
stable. 

The author states that goods con- 
taining metallic yarns should not be 
kier-boiled, but may be mercerized 
without undue dulling of the alumi- 
num. The yarns are not affected by a 
chlorine bleach. In peroxide bleach- 
ing, the use of a nonsilicate method 
is less likely to cause dulling and dis- 
coloration than the highly alkaline 
silicate process. 

Goods containing metallic yarns 
made with Mylar can be dyed with 
vats by the continuous pad-steam 
process without damage. 

In dyeing with direct dyes, diazoti- 
zation and development does not af- 
fect the metallic yarns, and after- 
treatment with a U-F resin, followed 
by baking at 315°F, had no visible 
effect. 

When wool fabrics containing me- 
tallic yarns are dyed with acid dyes 
in a sulfuric acid bath, some of the 
yarns are dulled; others are not. 
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If nylon, Dacron or acetate contain- 
ing Mylar metallic yarns are dyed 
with disperse dyes, the yarns are 
usually stained, the degree of stain- 
ing varying with the different dyes 
of this class. 

The author warns that, since the 
metallic yarns currently available are 
made by different firms, the adhesives 
and laminating techniques employed 
may not all be equally effective. 


How Direct Colors Dye 
Cellulosic Fibers 


Boulton, J, Textile World 108, 96-7, June, 1958 

The first systematic research into 
cellulose dyeing was associated with 
viscose rayon. The early production 
of rayon showed various degrees of 
dyeability, particularly with certain 
direct dyes. 

It became apparent to early re- 
searchers that dyes that migrated 
well within the fiber and gave good 
exhaustion at low temperatures pro- 
duced even dyeings. Dyes that re- 
quired high temperatures for exhaus- 
tion often produced unlevel dyeings. 

This empirical work was followed 
by more serious research into the 
structure of the cellulose molecule 
and the relation between cellulose 
structure and the shape of the dye 
molecules. 

Cellulose, like other textile fibers, 
is made of polymeric’ chains, linked 
by cellobiose units. The chains are 
packed together to form filaments. 
Closely packed areas are crystalline 
in nature. Where there is less com- 
paction, the fiber is amorphous. 

When a filament is wetted, water is 
absorbed in the amorphous areas, 
which are pushed aside by the water 
to form pores in the fiber structure. 
These pores form channels along 
which the dye molecules make their 
way during the dyeing process, en- 
tering and traversing the water-filled 
channels by a process of diffusion. 

Solutions of direct dyes consist of 
a mixture of large and small bundles 
of dye-molecule aggregates dispersed 
in the solution. The molecules tend to 
aggregate together into tiny dispersed 
particles in which the sodium cations 
surround the dye anions; and if salt 
is present, the particle is surrounded 
by a layer of chloride anions. These 
bundles of dye-sodium-chloride ag- 
gregate vary in size and form a col- 
loidal electrolyte complex. 

Viscose rayon carries a negative 
charge on its surface, and so does the 
dye anion. It is obvious that, in order 
to get the dye into the fiber, the re- 
pulsion between like charges must be 
reduced; and this is accomplished by 
the electrolyte, salt, present in the 
solution. 

But salt affects the state of solution 
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of the dye as well as its attraction 
for the fiber. This double effect is 
very important, because in the first 
case salt initiates the dyeing process, 
but if it is present in too great 
amounts early in the dyeing, salt 
causes the dye to form large aggre- 
gates at the fiber surface before dif- 
fusion into the fiber is complete. The 
result is unlevel dyeing. 

In an ideal solution, the small ag- 
gregates enter the fiber and diffuse 
uniformly along the channels pro- 
vided by the absorbed water. As the 
small aggregates leave the solution, 
the larger ones break up to maintain 
a dynamic equilibrium. The dye 
molecules enter and become attached 
to the internal fiber structure. This 
attachment is responsible for the 
actual dyeing and exhaustion of the 
bath. 

Diffusion of the dye into the fiber 
is accelerated when the temperature 
is raised, and high temperatures pro- 
mote levelness in the dyeing. Agita- 
tion of the bath also promotes faster 
adsorption of color. 

This diffusion-adsorption theory of 
dyeing with direct dyes has been the 
subject of much work by many sci- 
entists. The author refers briefly to 
some of these researches. 


General Calendar 


AMERICAN OIL CHEMISTS SOCIETY 
July 14-18 (Short course on soaps and 
synthetic detergents, Princeton Inn, Prince- 
ton, NJ); Oct 20-22 (Sherman Hotel, Chica- 
o); April 20-22, 1959 (Roosevelt Hotel, New 
rleans, La; Sept 28-30, 1959 (Statler Hotel, 
Los Angeles, Calif) 


AMERICAN SOCIETY FOR TESTING 
MATERIALS (COMMITTEE D-13) 
Oct 14-17 (Sheraton McAlpin Hotel, New 

York, N Y) 


DIVISION OF CLOTHING AND 
TEXTILES IN EXTENSION, 
TEACHING AND RESEARCH, 
UNIVERSITY OF GEORGIA ; 

Nov 7-8 (2nd Textile Seminar, Georgia 

Center for Continuing Education, Athens, 

Ga) 


DRUG, CHEMICAL & ALLIED TRADES 
SECTION, NYBT 
Sept 11-14 (Annual meeting, Sagamore 
Hotel, Bolton Landing, Lk George, NY) 


THE FIBER SOCIETY ; 
Sept 9-10 (Montreal, Que); April 29-30, 
1959 (Fontana Village, NC) 


INSTITUTE OF TEXTILE SCIENCE | 
Sept 8 (Sixth Scientific Session, McGill 
Univ, Montreal, Que) 


INTERNATIONAL TEXTILE 
MACHINERY EXHIBITION 
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DISPOSAL OF COMBINED TEXTILE FINISHING WASTES 
AND DOMESTIC SEWAGE* 


GENERAL 

HIS title permits so broad a cov- 

erage of the field that the writer 
deemed it advisable to limit the 
scope to cotton finishing, and the 
specific operational data to one illus- 
trative treatment plant. Further- 
more, even the term “cotton-finish- 
ing wastes” is not specific enough, as 
the wastes vary widely in character. 
Hence, it cannot be decided whether 
chemical or biological treatment of 
cotton finishing wastes are preferable 
without typical analyses of the 
wastes, nor without pilot-plant ex- 
periments. 

The literature of wastes treatment 
contains the results of many investi- 
gations into the subject of this paper, 
which will not be repeated here. The 
writer would, however, like to men- 
tion, at the outset, several basic gen- 
eral deductions. 

1) Chemical coagulation is gener- 
ally conceded to offer high BOD re- 
moval, but at a higher cost than 
biological treatment. What is not 
generally stressed, however, is the 
fact that chemical coagulation is im- 
practicable where the character of 
the wastes varies from hour to hour, 
or oftener, due to intermittent or 
periodical discharge of wastes from 
various finishing processes—at least 
with present commonly available 
coagulants. The skilled technical su- 
pervision required for continual 
readjustment of chemical dosages is 
seldom available. 

2) Laboratory pilot-plant studies 
conducted at rates of flow low 
enough to be supplied by daily catch 
samples of raw wastes in small lots 
Presented on November 14, 1957 as part of the 


Textile Waste Disposal Symposium held during 
he 36th Annual AATCC Convention. 
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Cotton finishirg wastes vary widely in 
character, often over very short periods. 
For this reason, treatment by chemical 
coagulation or precipitation requires close 
chemical supervision which is not avail- 
able. Biological treatment, with admixture 
of some domestic sewage to provide bac- 
terial nutrients and seeding, will reduce 
the BOD 50% to 60% on the average 
with raw waste pH over 10.5, based on 
the first five years’ results of operation of 
a high-rate trickling filter. Neutralization 
of caustic alkalinity makes possible BOD 
reductions of 60% to 80%. 

The wastes treatment plant built in 
1952 consists of primary subsiding basins 
providing an average detention of six hours, 
flow equalization basins and pumps, one- 
quarter acre of high-rate trickling filters, 
pumps capable of providirg a 2 : 1 recircu- 
lation ratio, secondary subsiding basins 
providing two-hour detention with 2:1 
recirculation. 

A standard-rate trickling filter, one- 
quarter acre in area, built in 1923, con- 
tinues in service. 

The wastes treatment plant at Sayles- 
ville is about five hours’ stream flow from 
tidewater. Tests indicate that Saylesville 
cotton-finishing wastes develop initial BOD 
slowly, the one-day demand being 1/10 
that of domestic sewage. These two facts 
indicate that the five-day BOD is an un- 
fairly severe criterion of the plant's pollu- 
tion-abatement ability; the slow initial 
BOD development explains the lower BOD 
reduction in trickling filters than in the 
case of domestic sewage. 


are not typical of full-size treatment, 
since they do not duplicate the hour- 
ly, or more frequent, changes in 
character of raw wastes. They also 
provide an aging or storage of the 
raw wastes which is not typical of 
full-size treatment, and which may 
be beneficial to the treatment process 
being studied. 

3) Simple neutralization of raw 
wastes is one form of chemical treat- 
ment which can be automatically 
controlled to meet changes in charac- 
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ter of raw wastes, and which is bene- 
ficial to biological treatment of 
wastes. Automatic control of pH as 
a part of chemical coagulation is 
possible, and definitely necessary 
with commonly available coagulants. 

4) The type and degree of wastes 
treatment should be based on the 
use and planned condition of the 
receiving water. Treatment for treat- 
ment’s sake alone cannot be justi- 
fied, economically. 

5) Biological treatment of cotton 
finishing wastes is possible at high 
pH, but the efficiency of BOD re- 
moval is increased by neutralization. 
Admixture of domestic sewage in- 
creases the efficiency of biological 
treatment of cotton-finishing wastes 
lacking this, nutrients for bio- 
logical growths should be provided 
by addition of nitrogen and phos- 
phorus compounds. 





HISTORY OF BIOLOGICAL 
TREATMENT AT THE 
SAYLES FINISHING 
PLANTS, INC, 
SAYLESVILLE, RI 


Figure 1, a location plan, shows 
where the Saylesville treatment 
plant is located in relation to munici- 
pal sewage treatment plants. 

In 1920, primary subsiding basins 
and sludge beds were constructed to 
handle the average daily flow of 2.0 
million gallons per day (mgd). 

In 1923, complete treatment for 
part of the wastes was provided by 
the construction of 0.25 acre of stand- 
ard-rate trickling filter and 1.0 acre 
of intermittent cinder filter, designed 
to handle 0.3 to 0.5 mgd (1). 

In 1952, after pilot-plant studies 


P473 





Proceedings of the American Association of Textile Chemists and Colorists 


(1), 0.24 acre of high-rate trickling 
filter was constructed, together with 
secondary subsiding basins, sludge 
beds and storage basin and pumps 
for equalizing the flow of primary 
subsiding basin effluent over the 24 
hours, designed to handle 3.0 mgd/ 
24 hours (2). The low-rate trickling 
filter and intermittent cinder filter 
were continued in service. In 1953, 
continuous pH indicating equipment 
was installed on the raw wastes line 
ahead of the primary subsiding 
basins, together with control equip- 
ment to automatically apply waste 
acid, previously discharged directly 
to the river, to the raw wastes. The 
supply of waste acid has not been 
continually available, because of 
finishing plant operations, in the en- 
suing years, and the cost of purchas- 
ing the requisite amount of acid for 
wastes neutralization has been pro- 
hibitive. 

The primary subsiding basins are 
manually cleaned; the secondary 
ones are mechanically cleaned. 

The flow equalizing manhole con- 
tains a long weir, over which flows 
in excess of the desired dosing rate 
for the trickling filters discharge to 
an equalizing storage basin. When 
the flow of wastes from the primary 
subsiding basins is less than the 
desired dosing rate for the trickling 
filters, a float control in the equaliz- 
ing manhole starts a variable-speed 
pump, which draws wastes from the 
equalizing storage basin at rates suf- 
ficent to maintain the desired rate of 
filter dosage. 

In 1954, the intermittent cinder fil- 
ter was clogged with the by-products 
of 31 years service and required re- 
placement. The cost of replacement 
of media and the cost of maintenance 
of this filter were not deemed prac- 
tical because of the small portion of 
the total wastes flow handled by it, 
in spite of its high degree of BOD 
removal (2). It was, therefore, di- 
vided into sections for use as second- 
ary sludge beds. 

Figure 2, a flow diagram, shows 
the present layout of the plant, with 
sizes of various components. 


CHARACTER OF 
RAW WASTES 


The finishing processes which re- 
sult in these wastes are bleaching, 
dyeing, printing, mercerizing and 
various special finishing processes. 
Domestic sewage from mill toilets 
and from a portion of the mill vill- 
age is also included. The character of 
the mixed wastes reaching the treat- 
ment plant will vary from week to 
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Figure 1 
Location plan 
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Effect of hydroxide alkalinity on BOD reduction by high-rate trickling filters 
TABLE I TABLE II 
Average analysis of cotton Volumes of wastes and rates of 
finishing wastes at Sayles operation—1952-1957 
Finishing Plants, Inc ee nee 2.5 to 3.3 mgd 
To high-rate trickling filter 2.0 to 3.0 mgd 
Constitutent ppm* To low-rate trickling filter 0.3 to 0.6 mgd 
Turbidity 174 —, detention period 5.7 to 7.5 hours 
| ies, 308 or —ea surface loading 405 to 540 gpd_/sq ft 
Nitrogen as free ammonia _ 2.58 High-rate net loading 8.0 to 12.0 mgad 
— total albuminoid 3.92 trickling net loading 1.5 to 2.0 lbs BOD 
Alkalinity total — 562 filter: cu yd 
hydroxide 324. recirc ratio 2:1 
— 238. Low-rate trickling filter, 
; icarbonate 0 loading 1.2 to 2.4 mgad 
Hydrogen ion conc, pH 10.2 Secondary sub basin, low rate: 
Residue on. total d 1902 detention period 3.6 to 1.8 hours 
evaporation suspende 160 surface loading 310 to 620 gpd /sq ft 
M ics dissolved 1742 Secondary sub basin, high rate: 
ineral residue ane — detention period 2.0 to 3.0 hours 
aieecteed 1469 surface loading 540 to 815 gpd /sq ft 
Dissolved oxygen, ppm 2.4 
Dissolved oxygen, “;, sat 36 
Biochemical oxygen demand 247. 


*Except as noted; from yearly averages, 1952- 
1957. 





week with relative plant activity in 
the different processes, and from 
hour to hour with batch discharges 


of wastes from various finishing 
processes. Domestic sewage is esti- 
mated to make up from two to four 
percent of the total volume treated. 
Table I shows the average analysis 
of raw mixed waste samples collected 





TABLE Ill 
Efficiency of components of waste treatment plant 
from yearly averages, 1952-1957 


Primary 
subsiding 


basin 

Item A) 

Turbidity 17.0 
Oxygen consumed 9.6 


Suspended solids 1 


5.2 
Biochemical oxygen demand (BOD) 8.8 


© Reduction BOD by 
High-rate 


Low-rate 
trickling trickling Whole Plant 
filter & filter & . 
secondary secondary High-rate Low-rate 
basin (B) basin (C) A+B) (A+C) 
31.1 32.2 48.1 49.2 
27.4 31.2 37.0 40.8 
29.5 30.3 44.7 45.5 
46.7 54.2 55.5 63.0 


Reductions based on raw wastes analysis in each case, so results are cumulative. 
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or. four to six test days per annum, 
with each day’s sample collected in 
integrated portions. 

Table I indicates that, over the 
five-year period, the BOD was simi- 
lar to that of average domestic sew- 
age, while the nitrogen content was 
much lower, and the solids, pH, alka- 
linity and oxygen consumed were 
much higher than typical domestic 
sewage. 


VOLUMES AND RATES 
Table II shows the average vol- 
umes of wastes handled and the rates 


of operation of the units of the treat- 
ment plant in the period 1952-1957. 


PERFORMANCE OF 
TREATMENT PLANT 


Table III summarizes the average 
reduction in various constituents by 
the components of the treatment 
plant. The primary subsiding basins 
contain relatively few  settleable 
solids, compared to domestic sewage, 
hence the reduction in pollutants by 
these basins is relatively low. 

The reduction of BOD is influ- 
enced by the alkalinity of the wastes. 
Table IV shows by results of in- 
dividual tests, the effect of alkalinity 
of the raw wastes on BOD removal 
by the high-rate and low-rate plants. 
Figure 3 shows graphically how con- 
sistently the degree of BOD removal 
varies inversely as the hydroxide 
alkalinity. When the raw wastes have 
a pH between 10.5 and 11.5, and a 
hydroxide alkalinity between 100 and 
1310, reduction in BOD by the high- 
rate trickling filters runs from 25 to 


66%: when the pH has been 7.7 to 
7.8 with no hydroxide alkalinity, 
BOD reductions by the high-rate 


plant have varied from 74 to 84; and 
when the pH has dropped too low 
for a short period, as shown by the 
first two tests, the BOD reductions 
have been 59 and 69%, better than 
under highly alkaline conditions. 


SIGNIFICANCE OF 
RECEIVING WATER 

Since the aim of wastes treatment 
is to abate pollution of a receiving 
water, it is obvious that the type and 
degree of treatment will be affected 
to some extent by the planned use 
of the receiving water. 

The plant described above is lo- 
cated on a stream of Classification 
D; the requirements are chiefly the 
absence of scum and_ suspended 
solids and the presence of some oxy- 
gen to prevent anaerobic conditions 
with attendant odor nuisance. During 
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Figure 4 
Rate of development of BOD in cotton finishing 
wastes and sewage 


summer months there is often no 
water in the stream except the treat- 
ment plant effluent and 3.0 to 5.0 
mgd of light wastes requiring no 
treatment. To offset this absence of 
dilution water, it is fortunate that 
tidewater is about five hours flow 
from the treatment plant. The signi- 


ficance of this geographical condi- 
tion is shown in Figure 4, which 
shows the rate at which the BOD of 
domestic sewage develops, and cor- 
responding curves for the effluent of 
this plant diluted only with light 
wastes but no stream flow, and plant 
effluent diluted with the effluent of 


TABLE IV 
Effect of hydroxide alkalinity of cotton finishing wastes on BOD 
reduction by trickling filters, as shown by individual tests 


Raw wastes 


“ BOD reduction 





Hydroxide By By 
alkalinity BOD high-rate low-rate 

(ppm) ppm treatment treatment pH 

0 211 69 71 2.7 

0 310 59 73 3.8 

0 242 74 80 ee 

0 353 84 87 7.8 

100 223 52 69 10.6 

160 155 66 70 10.7 

200 186 45 73 11.0 

243 242 68 62 11.0 

254 322 53 78 10.8 

270 304 39 44 11.0 

300 189 48 23.3 

380 199 61 73 11.3 

454 188 46 67 33.3 

470 236 $7 44 33...2 

490 140 34 36 11.2 

650 241 46 11.2 

800 242 54 59 11.6 

1310 223 25 46 11.3 

Average of all tests 340 234 53 65 9.9 

Average of four tests with no hydroxide 

alkalinity 0 279 72 78 §.§ 

Average of two tests, no hydr alk or acidity 0 297 79 84 7.8 
P476 AMERICAN DYESTUFF REPORTER 


an activated sludge plant handling 
domestic sewage. The significant lag 
in initial development of BOD in the 
plant effluent must be due to biologi- 
cal-inhibiting constituents in the 
finishing wastes—it means that, in 
this case, the potential 5-day BOD 
shown by conventional analyses 
never gets a chance to actually de- 
velop before substantial dilution of 
the effluent by tidewater. It also ex- 
plains why the relatively rapid pas- 
sage of these wastes through a trick- 
ling filter does not result in as great 
a BOD reduction as with domestic 
sewage. 

Phelps, in his book “Stream Sani- 
tation”, expresses the significance of 
BOD in receiving waters, as follows: 
“The standard value makes a con- 
venient descriptive term to employ 
in referring to the relative values of 
sewages or effluents, if properly 
identified as the 5-day, 20° value. 
On the other hand, it is only of 
limited value in the discussion of 
stream pollution, merely providing a 
datum from which, with the help of 
the combined time-temperature equ- 
ation, it is possible to evaluate the 
BOD of the fluid in question under 
any stated conditions” (3). 

This wastes-treatment plant has 
enabled the receiving water to com- 
ply with the requirements of its sani- 
tary classification. 


SUMMARY 


1) Five years’ experience at Say- 
lesville indicates that cotton-finish- 
ing wastes having a pH in excess of 
10.5 may be treated on trickling fil- 
ters with a small admixture of do- 
mestic sewage, with BOD reductions 
averaging 50% to 60%. 

2) Neutralization of wastes will 
enable the same trickling filters to 
reduce BOD 60% to 80%. 

3) Mixtures of cotton finishing 
wastes with a small percentage of 
domestic sewage show a very slow 
BOD in one day, compared with 
domestic sewage. 
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INTRODUCTION 


OR centuries our clean waters 

were abundant, but through self- 
ishness they have _ deteriorated, 
through complacency and apathy they 
are being wasted and their utility 
greatly impaired. To meet the ever- 
increasing demands for clean waters, 
public attention during the past de- 
cade has been focused on stream 
pollution control as the easiest and 
most practical method of augmenting 
our water resources for meeting the 
various requirements of our changing 
social and economic life. 

The State Sanitary Engineers in 
New England met in 1946 to devise 
some form of agreement on the con- 
trol of pollution of the interstate 
waters of the region. This action was 
prompted by two factors: first, New 
England is virtually a network of in- 
terstate streams crossing and recross- 
ing State lines and in many instances 
forming a portion of the boundary 
between two States, and, secondly, 
there were numerous bills in Con- 
gress, all of which would delegate to 
some Federal agency mandatory 
powers to control pollution of inter- 
state waters. The State Sanitary En- 
gineers recognized that the solution 
of interstate water-pollution problems 
in the region must be a coordinated 
venture, and that, in as much as the 
States themselves, acting together, 
were in the best position to evaluate 
their needs in this respect, a compact 
arrangement was the logical and most 
democratic approach. 

In 1947 the New England Interstate 
Water Pollution Control Compact 
was drafted and in the same year 
ratified by the legislatures of Con- 
necticut, Massachusetts and Rhode 
Island and approved by an act of 
Congress. New York, which was 
eligible to become a signatory be- 
cause of waters in that State common 
with those in New England, ratified 
the Compact in 1949. Vermont and 
New Hampshire became signatories 
“Presented November 14, 1957 at the Textile 
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Annual AATCC Convention. 
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The New England Interstate Water 
Pollution Control Commission Administers 
a Compact ratified by the six New Eng- 
lard States and New York for the control 
of water pollution in the interstate in- 
land and tidal waters of the area. The 
Compact is based on a system of classi- 
fication of waters according to proposed 
highest use with physical, chemical and 
bacteriological standards established for 
each class. 

To assist industry, the Commission 
initiated an industrial waste research pro- 
gram in 1949. The first project was an 
irdustrial water survey, which showed that, 
of the 822 plants in the area discharging 
untreated organic wastes to the waters, 
398 were textile mills. Accordingly, special 
emphasis has been placed throughout the 
program on textile mill wastes including 
cotton, wool and synthetic fibers. 


in 1951, and the roster of eligible 
States was completed by Maine’s 
ratification of the Compact in 1955. 

The Compact is administered by 
the New England Interstate Water 
Pollution Control Commission, which 
is composed of five representatives 
from each of the seven signatory 
States. The manner in which the com- 
missioners are chosen and their terms 
of office are specified in the ratifica- 
tion legislation of each State. Several 
of the commissioners are State 
officials in charge of departments or 
divisions concerned with pollution 
control, and the others are appointees 
of the respective Governors. The 
membership of the Commission pro- 
vides representation of the many in- 
terests involved in pollution control, 
including public health, conservation, 
engineering, industry and the legal 
profession. An important adjunct to 
the Commission is the Technical 
Advisory Board, which consists of the 
directors of the State pollution-con- 
trol agencies, under whose direction 
the technical phase of the work is 
conducted. The operations of the 
Commission are financed by annual 
appropriations from the signatory 
States, based on the population and 
valuation of each State within the 
Compact area. 

The area embraced by the Compact 
includes 65,000 square miles with a 
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population of about 9,200,000 and is 
the second most densely populated 
area in the United States. It is the 
most highly developed industrial 
area in the Western Hemisphere and 
its economy rests on the base of 
24,000 manufacturing plants, their 
$15 billion output and their $5 billion 
total annual payroll. The industries 
are diversified with textiles, metal 
products, paper and leather goods 
being the leading products manufac- 
tured. 

Probably no other section of the 
country is endowed with such exten- 
sive water resources as those which 
constitute the basis of New England’s 
industrial development. Recreational 
facilities dependent on these _ re- 
sources are an integral part of the 
economy of the area. The extent of 
the water resources involved in the 
pollution-control programs is appar- 
ent from statistics showing that the 
Compact area contains about 3,500 
square miles of water surface, over 
75,000 miles of streams, and has a 
coastline of approximately 4,600 miles. 


CLASSIFICATION OF 
WATERS 


Recognizing the necessity of a bal- 
anced use of our waters to meet the 
various degrees of water quality re- 
quired for the proper maintenance 
of our social and economic well- 
being, the Compact is built around 
a classification of waters according to 
recommended highest use. This class- 
ification system, which is based on 
accepted water quality standards, 
reconciles the conflict of water uses 
by the assignment of classifications 
which are deemed to be in the best 
interests of the public, after due con- 
sideration of all factors involved. 

The Tentative Plan for Classifica- 
tion of Waters, which has been a- 
dopted by the Commission, defines 
the classes of water according to 
1) suitability for use and 2) stand- 
ards of quality, as shown in Table I. 

In general, the classification sys- 
tems of the New England States and 
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TABLE I 


New England Interstate Water Pollution Control Commission 
Tentative Plan for Classification of Waters 
(as revised and accepted December 8, 1950) 


CLASS A 


Suitable for any 
water use. Character 
uniformly excellent. 


Dissolved oxygen not less than 75°; sat 


Oil and grease none 
Odor, scum, floating solids, none 
or debris 
Sludge deposits none 
Color and turbidity none 
Phenols or other taste- none 
oe nena substances 

ubstances potentially none 
toxic 
Free acids or alkalis none 


*Within limits ap- 
proved by State De- 
partment of Health 
for uses involved. 


Coliform bacteria 


CLASS B 
SUITABILITY FOR USE 


Suitable for bathing and recrea- 
tion, irrigation and agricultural 
uses; good fish habitat; good 
aesthetic value. Acceptable for 
public water supply with filtra- 
tion and disinfection. 


STANDARDS OF QUALITY 


not less than 75% sat 
no appreciable amount 


to the region. 


CLASS C 


Suitable for recreational boating, 
irrigation of crops not used for 
consumption without cooking; 
habitat for wildlife and common 
food and game fishes indigenous 


not less than 5 ppm 
not objectionable 


CLASS D 


Suitable for transportation of 
sewage and industrial wastes 
without nuisance, and for power, 
navigation and other industrial 
uses. 


present at all times 
not objectionable 


none none not objectionable 
none none not objectionable 
not objectionable not objectionable not objectionable 
none none 
none not in toxic concentrations or not in toxic concentrations or 
combinations combinations 
none none not in objectionable amounts 


Bacterial content of bathing 
waters shall meet limits approved 
by State Department of Health 
and acceptability will depend on 
sanitary survey. 


*Sea waters used for the taking of market shellfish shall not have a median coliform content in excess of 70 per 100 ml. 


NOTE: Waters falling below these descriptions are considered as urisatisfactory and as Class E. 
These standards do not apply to conditions brought about by natural causes. 
For purpose of distinction as to use, waters used or proposed for public water supply shall be so designated. 





New York State correspond with that 
of the Commission and can be ex- 
pressed readily in terms of the Com- 
pact’s classification plan. This is one 
of the reasons the Compact standards 
are in broad terms and are not as 
specific in detail as in some of the 
States. Under the terms of the Com- 
pact, each signatory State agrees to 
prepare classifications of its inter- 
state waters according to present con- 
dition and proposed highest use and 
to submit them to the Commission 
for approval. After approval by the 
Commission, the States involved are 
pledged under the terms of the Com- 
pact to establish programs of treat- 
ment of sewage and industrial wastes 
to bring about the improvements re- 
quired to meet the approved class- 
ification. The Commission has no 
authority to issue orders for pollution 
abatement. Such powers are retained 
by the individual States and used 
when needed to enforce classification 
requirements. 

The Commission has approved 
classifications submitted by the States 
for the following interstate waters, 
and abatement programs for com- 
pliance with the classifications are 
under way: 

Connecticut River (Mass-Conn) 

Beaver Brook Basin (NH-Mass) 

Pawcatuck Basin (Conn-RI) 

Quinebaug Basin (Mass-Conn-RI) 

Saco Basin (NH-Me) 

Salmon Brook Basin (Mass-NH) 

Taunton River-Mount Hope Bay (Mass-RI) 
Ten Mile Basin (Mass-RI) 


Walloomsac Basin in Vermont (NY-Vt) 
Housatonic Basin (Mass-Conn) 


In all other interstate. basins, class- 
ification studies are being conducted 
by the various States preliminary to 
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preparing proposed classifications. 

All the States in the Compact area 
now have effective water-pollution- 
control laws as the result of the in- 
creasing public demand for clean 
waters. Connecticut, Massachusetts 
and Rhode Island were the first to 
recognize the necessity of control 
laws because of concentrated popula- 
tions and many large waste-produc- 
ing industries. In recent years New 
York, Vermont, New Hampshire and 
Maine enacted comprehensive laws 
which include the adoption of class- 
ifications for all waters of these 
States. The authority to classify is 
delegated to State boards in New 
York and Vermont, while in New 
Hampshire and Maine classification is 
a legislative prerogative. The laws of 
Massachusetts, Rhode Island and 
Connecticut do not require classifica- 
tion, but the classification plan of the 
New England Interstate Water Pollu- 
tion Control Commission is employed 
as the basis for their stream-pollu- 
tion-control programs. 

Classification is proving a most 
valuable asset in water-pollution-con- 
trol work on both interstate and intra- 
state waters in the Compact area 
because it provides a composite pic- 
ture of the present condition of a 
river and the ultimate water quality 
objectives to be achieved. It presents 
a feasible and economic plan for 
pollution abatement, incorporating 
both the results of comprehensive 
studies by the State water-pollution- 
control agencies and the desires of 
all interests concerned as expressed 
at public meetings and group con- 
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ferences. Classification focuses pub- 
licity on the problem by providing 
the citizens and their municipal 
leaders, and the industries and other 
groups concerned, with a_ definite 
basis for supporting remedial meas- 
ures. 


TEXTILE WASTE RESEARCH 


In 1949, the New England Inter- 
state Water Pollution Control Com- 
mission inaugurated a program of 
industrial waste surveys, investiga- 
tions and research to assist the in- 
dustries of the Compact area in solv- 
ing waste treatment and_ disposal 
problems. Annual grants for the pro- 
gram were received by the Commis- 
sion under the Federal Water Pollu- 
tion Control Act of 1948 until their 
discontinuance in 1953. Under Public 
Law 660 of 1956, grants again be- 
came available and the program has 
been resumed on the same scale. For 
the most part the projects have been 
sponsored by the Commission under 
agreements with the University of 
Rhode Island and Wesleyan Univer- 
sity in Connecticut. The research 
work at the University of Rhode Is- 
land has been conducted at the En- 
gineering Experiment Station under 
the direction of Professor Henry 
Campbell; and at Wesleyan Univer- 
sity, M G Burford has supervised the 
studies at the Hall Laboratory of 
Chemistry. Since its inception, the 
program has been coordinated with 
the research work of governmental 
and industrial agencies to prevent 
any duplication. 
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The first project undertaken was 
an industrial waste survey to obtain 
an over-all picture of the industrial 
waste problems in the area and the 
relative importance of each industry 
in the pollution control program. 
This survey conducted by the Uni- 
versity of Rhode Island showed that 
there were 374 metal, chemical, and 
rubber plants in the Compact area 
producing toxic wastes, 224 of which 
discharge untreated toxic wastes to 
waterways. There were 1,531 plants 
producing organic wastes, 822 of 
which discharge untreated wastes to 
waterways; the remainder discharge 
te municipal sewers or have treat- 
ment facilities. Of the 822 plants, 
textile mills headed the list with 398 
piants discharging a total pollution 
load equivalent to a population of 
2,224,000; in second place were the 
121 pulp and paper mills with a 
population equivalent of 1,987,000. 

In view of the textile industry be- 
ing the largest contributor of wastes 
and faced with treatment problems of 
a complex nature, special emphasis 
has been placed throughout the pro- 
gram on_ studies of textile-mill 
wastes. A_ critical review of the 
literature on textile wastes was made 
by Wesleyan University for the 
Commission to bring up-to-date the 
bibliography published by the Tex- 
tile Foundation in 1936. The Com- 
mission then sponsored a joint proj- 
ect in 1952 at Wesleyan University 
and the University of Rhode Island 
for comprehensive cotton-finishing 
waste studies at two of the largest 
plants of this type in New England. 
The resulting report created consi- 
derable interest because it embodied 
a new principle—the substitution of 
low oxygen-demanding process 
chemicals for high oxygen-demand- 
ing chemicals as a means of reducing 
pollution. Several chemical manu- 
facturers immediately evinced an in- 
terest in this possible contribution to 
pollution control. 

In 1953, a similar study was un- 
dertaken at Wesleyan University on 
wool-mill wastes, the report on which 
provides a companion report to the 
one on cotton-finishing wastes. The 
study was conducted at a Connecti- 
cut mill, which uses all the processes 
typical of a woolen mill from, the 
scouring of grease wool to the finish- 
ing of the cloth. As in the case of the 
study of cotton-finishing wastes, the 
report showed the possibility of sub- 
stantial reductions in pollution by 
changes in processes and the process 
chemicals used. A project was then 
initiated at Wesleyan to study the 
wastes from synthetic fiber mills in 
order to cover all the textile fibers. 
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TABLE I 
BOD reductions obtainable in 
wool processing through process 


changes 
BOD 
Ibs Reduc- 
ptpc* tion 
METHOD | 
Scour with soap 250 
Stock dye with acetic acid 49 
Card 
Full with soap 150 
Wash with soap 
Neutralize after carbonizing 2 
Total 451 — 
METHOD II 
Scour with syndet 221 
Stock dye with ammonium sulfate 9 
Full with syndet 
Card with 20°; BOD oil 64 
Wash with svndet 
Neutralize after carbonizing 2 
Total 296 34 
METHOD III 
Solvent scour, recover grease 0 
Wash out suint salts with syndet 100 
Stock dye with ammonium sulfate 9 
Card with 3°7 BOD oil 
Full with syndet 59 
Wash with svndet 
Neutralize after carbonizing 2 
Total 170 62 
METHOD IV 
Solvent scour, recover grease and 
suint 0 
Wash with svndet 10 
Stock dve with ammonium sulfate 9 
Card with 3‘7, BOD oil 
Full with syndet or acid 30 


Wash with evndet 
Neutralize after carbonizing 2 
Total 51 89 


“Pounds per 1000 Ibs of cloth. 





The study was conducted at Connecti- 
cut mills and included those synthetic 
fibers which are in common _ use 
namely, rayon, acetate, nylon, Orlon 
and Dacron. The report on synthetic 
fiber mill wastes indicated also that 
process changes and process chemical 
substitution would result in reduced 
pollution. The work on the three 
textile-waste reports was sum- 
marized in the synthetic fiber report 
from which the following is ex- 
cornted: 

“Results from the three textile 
waste surveys (cotton, wool, and 
svnthetic fibers) indicate that vollu- 
tion loads originate from either of 
two sources: “natural” impurities in 
the fiber or process chemicals used 
in weaving and finishing the cloth. 
In all plants except woolen mills 
which scour grease wool, the “natur- 
al” impurities contribute less than 
20-30° of the total BOD load. In 
grease-scouring woolen mills the 
“natural” impurities in the wool con- 
tribute approximately 50% of the 
tctal load. These results indicate, 
therefore, that approximately 80° of 
the BOD load from most textile mills 
is due to the process chemicals used 
to finish the cloth. Many of the proc- 
ess chemicals used have been found 
to have high BOD’s and also to be 
replaceable by chemicals with low 
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BOD’s. By this method, pollution 
reduction through process chemical 
changes may be obtained. This meth- 
od of reduction is the easiest, most 
economical way to abate pollution 
and should be thoroughly investi- 
gated and widely used by the textile 
industry. Results in all of these sur- 
veys indicate that BOD reductions of 
50-80%. may be obtained in this man- 
ner in any textile mill, regardless of 
the nature of the fiber being proc- 
essed.” 

An example of pollution reduction 
as outlined in the report is shown in 
Table II. 

In continuing the research on tex- 
tile mill wastes, the Commission has 
entered into an agreement with 
Wesleyan University to provide an 
actual demonstration of the practic- 
ability and effectiveness of the pro- 
posals for pollution reduction as set 
forth in the reports on cotton, wool 
and synthetic fiber mill wastes. In 
cooperation with the Connecticut 
State Water Commission, one mill of 
each type had been selected and 
management approval obtained to 
conduct the studies. Also under way 
at Wesleyan are studies of treatment 
methods for textile wastes in areas 
where process chemical substitution 
may not be feasible and a project 
involving the design and application 
of automatic controls in waste col- 
lection and treatment. 

At Rhode Island, a project spon- 
sored by the Commission is nearing 
completion on the design, operation 
and efficiency of textile waste treat- 
ment plants. The report will include 
a flow diagram and design and opera- 
tional data for each textile waste 
treatment plant in the counry. Of 
considerable interest are studies be- 
ing made by the University of Rhode 
Island in connection with the system 
of lagoons recently installed by the 
Bradford Dyeing Association in 
Rhode Island to comply with the 
classification approved by NEIWPCC 
for the Pawcatuck River. While la- 
gooning as a form of treatment has 
been. employed with considerable 
success for sewage and certain in- 
dustrial wastes, this marks its first 
application in the textile waste field. 

As the pollution control programs 
advance and the States are requiring 
conformance with the classifications 
being adopted, the textile and other 
waste-producing industries are faced 
with instituting pollution abatement. 
Industries and municipalities have a 
joint responsibility in cleaning up 
our waters and the latter have made 
tremendous strides in this respect in 


(Concluded on page P491) 
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TREATMENT OF MIXTURES OF TEXTILE WASTE 
AND DOMESTIC SEWAGE: 


R H SOUTHER and T A ALSPAUGH 


I. INTRODUCTION 


HE continued industrial expansion 

of our nation is progressing at an 
increasing rate due to a number of 
factors, such as, rising standard of 
living, more industrial automation, 
and an increasing population. New 
industries, as well as old, are recog- 
nizing the importance of the proper 
use of water; its storage, use, removal 
of impurities, and the return of clean 
water to the stream. There is an 
ever-increasing problem in the minds 
of industrial planners as to water 
supply and waste disposal. These two 
factors are just as important in select- 
ing a site for a new industrial plant as 
the source of labor or transportation 
facilities. Therefore, it becomes a 
proper function of a textile research 
laboratory to carry on research in 
waste reduction and waste-disposal 
problems. 

The textile industry has contributed 
much in the past to solve its waste 
problems, and commendable progress 
has been made both in the treatment 
and prevention of waste. The Ameri- 
can Association of Textile Chemists 
and Colorists has played an important 
part in this progress by coordination 
and dissemination of information 
through its national and _ sectional 
committees on stream pollution. Many 
benefits in more effective and econom- 
ical treatment of wastes have been 
derived through the cooperative ef- 
forts of these AATCC research groups. 


Il. PROBLEM 


The important problem to the tex- 
tile industry today is to find the most 
effective treatment of its waste at the 
most economical cost. Textile wastes 
have long been considered one of the 
most difficult and complex wastes to 
treat because of strong dye and highly 
alkaline or acid content. These wastes 
not only vary in character, strength, 
and alkaline content, but also differ 
from plant to plant. 

There is an increasing need for re- 
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1957 as part of the Textile Waste Disposal 
Symposium held during the 36th Annual AATCC 
Convention. 


Cone Mills Corp 
Greensboro, NC 


The treatment of textile waste has long 
been considered a difficult problem due to 
variability, strength, and alkaline nature of 
the waste. Many consultants in the past 
have stated that combined treatment with 
sewage was not feasible without expensive 
chemical pretreatment, and therefore, sep- 
arate treatment recommendations have 
prevailed. 

This paper is a discussion of research 
at Cone Mills to evaluate combined treat- 
ment against separate treatment with and 
without pretreatment. The methods in- 
vestigated include physical, chemical and 
biological processes, particularly the effect 
of lagooning as an aid to waste treatment. 
Conclusions indicate that biological treat- 
ment of combined textile waste and 
domestic sewage without chemical pre- 
treatment is practical and economical. 
Lagooning can be expected to reduce both 
initial cost and operating expenses. 


search on more economical means of 
treatment. ’ 

Present design costs for conven- 
tional waste-treatment plants are ex- 
cessively high. Recent research has 
shown that satisfactory results can be 
obtained at approximately half the 
cost in a smaller plant by simply 
modifying the process. Industry will 
cooperate more readily if costs are 
reasonable, otherwise it may be forced 
to seek a location where wastes can 
be treated more competitively. 

A good example of how research 
should be focused on economics is 
lagooning, which is a very-low-cost 
treatment that has shown reduction in 
BOD as high as 50% when used ahead 
of filters and aeration units. 

This paper will deal with research 
at Cone Mills on the pollutional effect 
of textile waste and on _ various 
methods of treating these wastes with 
some evaluation to provide the best 
answers to the following questions: 

1) What can be done to reduce the 

amount of waste to be treated? 

2) Is segregation better, or neces- 
sary, before treatment? 

3) Is it practical and feasible to 
treat textile waste with domestic 
sewage in municipal plants? If 
so, in what proportions? 

4) What methods are most econom- 
ical to treat textile waste? 

5) Is chrome harmful to waste 
treatment processes? 
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Ill. KINDS OF WASTE 
PRODUCED IN COTTON 
TEXTILE PLANTS 


In a review of the processes usually 
used in the cotton textile industry to 
convert fibers into finished goods, it is 
obvious that only certain of these 
processes produce liquid waste. In 
general, the processes that are con- 
nected with preparation for weaving, 
preparation for dyeing (cleaning), 
dyeing and finishing produce most of 
the objectionable waste that requires 
disposal. Typical examples of cotton 
processing wastes are found in Table I. 


A) PREPARATION FOR WEAV- 
ING (SLASHING) The slashing 
or sizing mixture consisting mainly of 
starch and a softener is normally ap- 
plied to the yarn in a machine called 
a slasher. This size is to strengthen the 
yarn, make it easier to handle on the 
loom, etc. The waste comes from the 
wash up of starch kettles, slasher 
machines, floor scrapings, and any 
little size material left over at the end 
of the week. The waste is very strong 
in pollutional material but low in 
volume. There are a number of com- 
pounds that can be used in sizing, 
among them starch, starch substitutes, 
polyvinyl acetate (PVA) and car- 
boxymethyl cellulose (CMC). Nu- 
merous investigators have suggested 
the substitution of CMC for starch in 
warp sizing to lower the BOD load 
and many mills are now using this 
and other low-BOD substitutes. 





B) PREPARATION FOR DYEING 
(CLEANING) 
1) Desizing. The size that was ap- 
plied to the yarn during slashing and 
before weaving must be removed 
before dyeing and bleaching. It can 
be removed in three different ways: 
a) in the caustic kier boil (then 
the desizing waste would be in 
the kier waste), 
b) by acid desizing, or 
c) enzyme or malt desizing. 
The first method will not be dis- 
cussed here as the waste would be in 
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TABLE I 
Typical examples of cotton processing waste properties (5) 
Alkalinity (ppm) Ch 
——— nnn Dement 26 Se TS vs FS ss 
Wastes pH Color Total CO; HCO; OH ppm ppm ppm ppm ppm ppm ppm 
Slasher Waste (Cone Mills Laboratory Research) 
Strong 9.2 blue/grey 1,040 248 800 0 132 0 37,700 76,976 74,744 2,232 45,800 
(directly from machine) 8.9 _ blue/grey 660 0 660 0 40 0 36,000 77,247 75,552 1,695 64,400 
Weak 7.2 blue/grey 34 0 34 0 2.0 0 1,800 4,078 3,944 134 2,290 
(washings from kettles, etc) 8.4 blue /grey 52 12 40 0 6.6 0 1,885 3,308 3,204 104 3,100 
} Desizing Waste 
Starch size 7.2 tan 202 0 202 0 - 0 5,130 23,000 12,780 10,220 1,260 
Kiering Waste 
Pressure kier 13.1 brown 20,240 1,860 0 18,480 66.0 0 1,840 26,740 4,144 22,596 144 
Open kier—First boil 10.0 brown 10,000 7,800 2,200 0 . 0 3.750 19.642 7.374 12,268 — 
Second boil 9.8 brown 7,400 5.800 1,600 0 0 2,280 16.064 6,938 9,026 -- 
Continuous boil off 13.1 brown 20,400 6,600 0 13,800 0 5.750 39,605 14,715 24,890 210 
Hot rinse 11.8 brown 265 90 175 0 - 0 63 366 242 124 12 
Bleaching Wastes 
Chlorine 9.5 cloudy 310 90 220 0 — 119 2,310 442 1,868 39 
Peroxide 9.6 cloudy 1,265 560 705 0 — a 1,200 9,040 
Mercerizing Waste 12.1 cloudy 9,282 275 0 9,007 - - 15 10,398 1,621 8,777 20 
j Rinse 9.6 cloudy 125 110 0 15 — - 52 641 230 411 8 
Vv Dyeing Waste 
’ Aniline black black 38 0 38 0 _ 0 840 831 413 417 196 
0 Basic 6.3 varied 65 0 65 0 — 0 167 628 276 352 6 
. Developed 6.9 varied = _ —_— - 0 200 8,140 670 7,470 
1S Direct 7.5 varied 81 0 81 0 0 337 9.400 780 8,620 269 
e Indigo alkaline wash 11.9 tan 2,700 1,910 790 0 140 0 2,080 5,834 2,226 3,608 121 
Indigo wash 11.25 blue 2/200 1,400 800 0 1,500 0 928 1,132 412 720 116 
n Naphthol 9.5 red 1.310 1,084 0 226 _ 0 108 8.475 725 7,700 - 
Sulfur bath 10.5 blue/black 4,200 3,600 600 0 3,815 0 3,000 36.980 4,320 32,660 3,340 
‘a Vat 9.6 varied 714 660 0 54 0 129 1,770 398 «1,372 18 
2 Color Shop Wash Wastes 9.0 grey 193 0 198 0 — 0 133. 2,880 2,245 635 1,430 
? ; Finishing (Cone Mills Laboratory Research) 
), Strong 8.8  blue/grey 490 65 425 0 84 0 13,600 41,646 38,778 2,868 3,949 
yf (from machine) 
“ Weak 7.1 blue/grey 37 0 37 0 4.6 2.2 680 2,050 1,880 172 38 
n 
I. 
the kier waste and discussed under Raw COTTON a DYEING 
a } that subject. SS ~ 5 
g The desizing operation is the same ee ee 
if for either the acid or enzyme method. | OPENING AND CLEANING = [+——-~----" 
bs The cloth is run through the desizing | 
d solution, then into boxes where the PICKING 
e cloth stays moist for several hours to tea i ae Se 
allow the desizing agent to act. It is i ; ——_- --——_ + 
1 's CARDING = COMBING | 
e then washed to remove the starch, Re oe ee s —— 
Tr which has been hydrolyzed into solu- ee ee 
y } ble form (dextrines or glucose). The DRAWING - 
d waste from either acid or enzyme de- | 
g sizing contains the starch size that was -— -§LUBBING ~~: 
n on the cloth. This waste is also strong —qL 
= but not large in volume. Se: eee 
5, 2) Kiering (scouring). Kier wastes ny: | a 
S. are produced from boiling the greige - es “nen —m . 
es " goods in strong caustic (with or with- QUILLING |}+——- WINDING AND WARPING |—~—- CHAIN 
" out pressure) to clean and make the — ; : ig _—~< ee... 
d goods absorbent prior to bleaching i see oe eee 
n and dyeing. These wastes are moder- ictal Ree ee cael 
d ately high in organic matter and are a a ee 
is strongly alkaline. They contain: —_____1____ WEAVING i. FINISHING =| 
a) natural vegetable fat, waxes, and | ] 
; pectins; SINGEING el 
b) fragments of cotton bolls and $$$ 
e other organic matter; sian SR acta 
c) starch and other sizing material Leeann 
jo (if they have been used and not —_ ee 
d removed prior to kiering) ;. and — SCOURING 
d d) caustic soda, soda ash, silicate of t | 
Oo . — ———— ee Sm — -_ —E 
n soda (sometimes) and small BLEACHING _,|  MERCERIZING 
amounts of other chemicals or La pS aia eiiicinatons _ 
n oils used in the kier bath. — as 
n The goods are usually washed or —+} DYEING AND/OR PRINTING 
rinsed in the kier, and can also be 4 
bleached there. The first rinse water (FINISHING * 
following kiering is highly polluted, a 
= but it clears up as rinsing continues. 
n ) The average pollutional characteris- Flow sheet — operations from raw cotton to finished cloth 
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TABLE II 


Type Dye Waste Water Composition 
Aniline Aniline hydrochloride, sodium ferro- 
cyanide, sodium chlorate, pigment, 
: soap. 
Basic Dye, tannin, tartar emetic, acetic acid , 


finishing oil. 

Developed Dye, penetrant, sodium chloride, sodi- 
um nitrate, hydrochloric acid or sul- 
furic acid, developer (beta naphthol), 
soap or sulfated soap or fatty alcohol. 


Direct Dye, sodium carbonate, sodium chlo- 
ride, and wetting agent or soluble oil 

: or sodium sulfate. 
Indigo Dye, caustic soda, sodium hydrosulfite, 


softener, soap, sulfonated oil 

Naphthol Dye, caustic soda, soluble oil, alcohol, 
soap, soda ash, sodium chloride, base, 
sodium nitrate, sodium acetate 


Sulfur Dye, sodium sulfide, sodium carbonate, 
sodium chloride 
Vat Dye, caustic soda, sodium hydrosulfite, 


soluble oil, gelatine, perborate or hy- 
drogen peroxide 

Pigment, ammonia, sodium alginate, 
resin 


Pigment 





tics of the waste wash water depend 
on the amount of water used. 

There are considerable variations in 
kiering practices; in some cases only 
a light kiering or “wet out” is used, 
while in other cases a double caustic 
“boil out” is used. The more rigorous 
kiering naturally removes a greater 
amount of the impurities and conse- 
quently produces a more polluting 
effluent. The well-scoured cotton is 
practically pure cellulose. The prac- 
tice of kier boiling can be accom- 
plished several ways. The method will 
depend on the mill and the type goods. 
The methods include: pressure kier- 
ing, scouring in jigs or dyeing ma- 
chine, and open-width boil off (some- 
times called continuous boil off). The 
heavy-type goods, eg, duck, sheeting, 
drills, ete, are usually kier boiled in 
open-width set-ups to eliminate crease 
and fold marks that would result if 
they were kier boiled in a regular 
pressure kier. The lighter goods and 
cotton or yarn are done in pressure 
kiers or dyeing machines. The waste 
volume from the kiering operation is 
considerable and strong in pollutional 
material. 


3) Bleaching. The bleaching opera- 
tion usually follows the cleaning or 
deterging process. Its purpose is to 
remove or destroy the natural coloring 
matter in the fiber. Chlorine, hypo- 
chlorite, and peroxide bleaching com- 
pounds are widely used in the cotton 
industry. The waste from chlorine and 
hypochlorite bleaching processes is 
similar in character ‘(strongly alka- 
line, and containing the partially spent 
bleaching agents and the impurities 
removed from the cotton). The bleach 
is followed by washing, then an anti- 
chlor (which can be a one percent 
sulfuric acid solution,) the most com- 
mon antichlor being sodium bisulfite. 
This process is called souring. The 
goods are then washed thoroughly and 
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a renenmannnneeemnenmmRnMmnmn 
TABLE III 


Toxic effects of various chemicals to fish and fish food (11) 


Concentration 


Substance ppm as 
Chromic acid 0.3 Cr 
Hydrochloric acid 63 HCl 
Nitric acid 107 HNO 
Sulfuric acid 88 HoSO, 
Strong acids to pH 5.0 — 
Cadmium chloride 0.01 Cd 
Cadmium sulfate 513 Cd 
Copper sulfate 0.8 Cu 
Copper sulfate 0.04 Cu 
Sodium chromate 0.1 Cr 
Potassium dichromate 36 Cr 
Potassium dichromate 180 Cr 
Chromate (ion) 20 Cr 
Chromate (ion) 50 cr 
Chromate (ion) 0.01 Cr 
Ferric chloride 34 Fe 
Ferrous sulfate 37 Fe 
Ferrous sulfate 368 Fe 
Nickel chloride 4.5 Ni 
Lead nitrate 63 Pb 
Stannous chloride 626 Sn 
Zinc sulfate 25 Zn 
Zinc (ion) 0.3 Zn 
Sodium cyanide 0.3 CN 
Potassium cyanide 0.04-0.12 CN 
Cyanogen chloride 0.08 CNCl 
Potassium ferrocyanide 948 CN 
Potassium ferricyanide 848 CN 
Ammonia 2.5 NH; 
Ammonia ie NH:; 
Hydrogen sulfide 10 HS 
Sulfide (ion) 3 s 
Sulfide (ion) 0.5-1.0 Ss 
Potassium cyanate 264 KCNO 
Sodium hydroxide 156 NaOH 
Trisodium phosphate 52 Na;PO; 


Chlorine 0.05-1.0 Cl 


Test organism 
daphnia magna* 
daphnia magna* 
daphnia magna* 
daphnia magna* 
fish 
goldfish 
minnows 
goldfish 
daphnia magna 
daphnia magna 
goldfish 
goldfish 
trout and minnows 
sunfish, blue-gills 
micro flora 
goldfish 
goldfish 
goldfish 
goldfish 
goldfish 
goldfish 
trout 
fish 


minnows, catfish, carp 

goldfish 

fish 

minnows, goldfish 

minnows, goldfish 

goldfish 

fish 

goldfish 

trout 

fish 

trout fingerlings, adult 
minnows 

daphnia magna 

daphnia magna 

fish 


Effect 


toxic 

toxic 

toxic 

toxic 

toxic 

kills in 8-18 hours 

kills in 3 hours 

kills in 24—96 hours 

toxic 

toxic 

no effects in 108 hours 

kills in 3 days 

kills in 8 days 

not toxic in month 

toxic 

kills in 1-1.5 hours 

no effect in 100 hours 

kills in 2-10 hours 

kills in 200 hours 

kills in 80 hours 

kills in 4-5 hours 

kills in 133 minutes 

kills some freshwater 
fish 

no effect in 24 hours 

kills in 3-4 days 

critical 

not lethal 

not lethal 

kills in 1-4 days 

lethal 

kills in 96 hours 

kills in 5 minutes 

critical 

no effect in 24 hours 


toxic 
toxic 
critical 


*Daphnia magna is a representative fish food organism commonly found in streams. 


e's 


may be soaped and tinted to neutralize 
any retained chemicals and to soften 
and whiten the fibers. 

Peroxide bleach can be applied di- 
rectly in the kier bath or applied in 
a second kiering operation. The kier 
boil may contain peroxide, sodium 
hydroxide, sodium sulfate, sodium 
silicate, and a soluble oil. The souring 
and rinsing operations are similar to 
those used with chlorine bleaching. 


4) Mercerizing. In the mercerizing 
of cotton, the goods are saturated with 
a cool caustic solution (room tempera- 
ture) and immediately placed under 
tension. Most of the caustic is washed 
out before the tension is removed. The 
goods are washed thoroughly and 
treated with dilute acid to neutralize 
any residual caustic. The wastes 
usually consist of the wash waters as 
the mercerizing caustic is reused. 


C) DYEING——The largest vol- 
ume of waste waters in cotton proc- 
essing comes from dyeing operations. 
The wastes for these dyeing opera- 
tions are varied due to the different 
types of dye and the manner in which 
they are applied. The dye wastes are 
all large in volume, high in color, and 
some may be toxic. Table II is a list 
of dye types used on cotton and their 
corresponding waste composition after 
processing. 
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D) COLOR SHOP (PRINTING) 
—The color-shop waste consists 
principally of wash waters used to 
clean print machines, rollers, color 
tubs, etc. The dye paste contains 
starch, so the volume and character of 
the waste depends on how freely 
water is used in washing and ‘cleaning 
and how much dye paste is dumped 
to the sewer. The printing colors are 
expensive and a close watch is usually 
kept on dumping. 





E) FINISHING——— 

1) Plissé. The waste from the plissé 
treatment of cotton goods consists of 
rinse waters containing acid and 
printing paste. 

2) Finishes. Many types of finishes 
are applied to the cotton goods, usu- 
ally starch, gums, waxes, resins, etc. 
The waste volume is small because the 
compounds are expensive. The waste 
will consist of kettle washings, ma- 
chine washing, leftover baths at the 
end of run, ete. 


IV. POLLUTIONAL EFFECT 


The pollutional effect of cotton tex- 
tile waste depends on many factors. 
As these factors vary, so does the 
effect of the waste on the receiving 
stream. Some of the factors are (3): 
volume of waste, type or make up of 
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TABLE IV 


Effect of some chemical compounds on aerobic processes (11) 


Concentration in 
sewage mixture 


Substance ppm as 
Chromic acid 4.68 Cr filters 
Potassium dichromate 1.0 Cr filters 
10 Cr filters 
100 Cr filters 


Sodium or potassium 


cyanide 2.0 CN filters 
Sodium or potassium 
cyanide 9.7 CN filters 


Sodium or potassium 
cyanide 29 CN filters 


Sodium cyanide 2.0 CN 


Sodium cyanide 40.0 CN 

Potassium cyanide 330 KCN 

Nickel sulfate 1 Ni activated sludge 
Nickel sulfate 10 Ni 

Ferric chloride (9 to 

Ferric sulfate 500 

Aluminum salts ppm) 

Boron 1 B 


Process-type 


activated sludge 
activated sludge 


activated sludge 
activated sludge 


activated sludge 


activated sludge 


Effect 


Stopped biological action entirely 

Hardly affected nitrification 

Reduced nitrification somewhat and 
lowered quality of effluent 

Nitrification reduced 66-78%, and or- 
ganic matter increased 186-—242°% in 
effluent 


Reduces nitrification 


Effluent quality decreased but recovered 
quickly when cyanide addition was 
discontinued 


Effluent quality first decreased but at 
end of three weeks was as good as con- 
trol, even with continued cyanide 
addition 

Reduced nitrification somewhat 

Reduces but does not completely prevent 
nitrification. Quick recovery after 
cyanide removal 

No effect, if acclimatized first 

Inhibited nitrification 

Has pronounced effect 

Retarding effect 

Retarding effect 

Retarding effect 

Sludge will not settle 








TABLE V 


Effect of some chemical compounds on anaerobic digestion (11) 


Concentration in 
sludge mixture 


Effect 


Higher iron content caused faster digestion, but lowered 


gas production 


No effect 

Reduced gas production to 12°; 

Reduced gas production to 0.27 

Reduced gas production to 68°, 

Reduced gas production to 0.5% 

Increased gas production somewhat 

Decreased gas production 

Reduced gas production to 40°; 

INO eticct 

Retarded gas production when first introduced, but did 


not reduce total gas production 


No effect, if sludge is first acclimatized by low initial doses 
Increases digestion activity, does not reduce gas produc- 


tion 


Substance ppm as 
Iron - mie 
Copper sulfate 0.015°,*) Cu 

0.030°7,*) Cu 
(0.049% *) Cu 
Copper 150 Cu 
250 Cu 
Copper hydroxide 200 

and copper sulfate 200 Cu 
Potassium cyanide 40 CN 
Sodium cyanide a.2 CN 
Sodium cyanide 1.6 CN 
Sodium cyanide 16 CN 
Nickel 500 Ni 

500 Ni 
Zine 1,000 Zn 


*Based on volatile matter in sludge. 


Reduces gas production 
Critical limit 








TABLE VI 
Biological treatment of 40% textile waste and 60% domestic sewage 
by the activated sludge process; aeration time, six hours; 
pH adjusted to 8.5 


Chromium content as ppm Cr 


— slight trace 


Original Waste Effluent © Reduction 
pH BOD Color oH BOD Color DO BOD Color 
10.0 289 600 r.5 99.5 450 0 65.5 25.0 
10.6 301 600 7.3 86.6 300 2.6 70.0 50.0 
11.1 325 400 i 49.8 175 3.8 85.0 56.2 
10.3 176 350 8.2 25.5 150 5.8 85.4 57.2 
11.5 224 350 8.0 21.1 120 3.8 90.6 65.7 
11.5 362 900 i 70.2 400 2.2 80.6 55.6 

Average 79.5 51.6 





waste (characteristics), flow pattern 
of waste, size of receiving stream or 
body of water, oxygen content of this 
receiving stream, and flow pattern of 
stream. 

When a large quantity of suspended 
and dissolved inorganic matter is dis- 
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charged into a plant effluent, it will 
cause a series of ills entirely different 
from those due to the discharge of 
large amounts of organic wastes. 
Large amounts of both- inorganic and 
organic matter discharged in the plant 
effluent will further complicate the 
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TABLE VII 
Biological treatment of 40% tex- 
tile waste and 60% domestic 
sewage by the activated sludge 
process; aeration time, six 
hours; pH adjusted to 9.0 
(acid) (17) 


Chromium content as ppm Cr + 1 ppm 
Lbs acid 

to adjust pH to “"% Removal 

Date 9.0 on 11.2 mgd BOD Color 
Sept 29, 1955 64 ,400 30.0 14.3 
«30 47,900 78.0 50.0 
Oct 5, 1955 47,300 74.3 74.0 
re 7 37,400 77.7 30.0 
= 2 57 ,300 70.2 55.0 
~ ow 50,200 81.0 56.2 
~~ 86.0 18.2 
“19 64.7 70.0 
“* 20 35,800 50.6 55 9 

— 27 ,800 58.2 40.0 
- 19 ,600 57.0 50.0 
an 35,800 59.2 50.0 
aa 41,200 26.8 33.3 
Nov 2, 1955 26,800 86.9 70.9 
ai 3 30,400 59.0 93.0 

= 4 80,500 78.0 42.8 
Average 41,919 64.9 50.8 





problem. The following is a discussion 
of the three primary pollutional 
effects which are due to textile proc- 
essing wastes (1): toxicity to stream 
life, oxygen depletion in stream 
waters, and physical impairment of 
stream conditions. 


A) TOXICITY TO STREAM LIFE 
There are many different chem- 

icals used in the textile industry and 
these have various -effects on biolo- 
gical treatment processes and on 
stream life. The list of toxic effect of 
various chemicals on the components 
of aquatic life (fish and fish food) are 
found in Table III. The effect of 
various chemicals on aerobic and 
anaerobic treatment processes are 
shown in Tables IV and V. In this 
connection, chromium is the offender 
most often mentioned. In research at 
Cone Mills the following was found: 


1) Chrome Concentration (Tables 
VI and VII) 


a) Below one ppm Cr—some loss 
of biological treatment efficiency. 


b) One to two ppm Cr—efficiency 
loss 10-18%. 


c) Shock loads of three ppm and 
over—causes a reduction in effi- 
ciency which picks back up 
quickly when chrome shock load 
has passed. 


2) Cyanide (Table VIII) 


a) Low concentration — biological 
process tends to acclimate to it 
to some degree after first shock 
and loss of efficiency. 


b) High concentrations—shock load 
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TABLE VIII 


Biological treatment of 40% textile waste and 60% domestic sewage 


by the activated sludge process; aeration time, six hours; 
pH adjusted to 8.5 


Addition of cyanide as KCN 








Original waste Effluent “% Reduction 

Conc as ———-—-- ~-- — — — —— -- — — -- ——- _- 

CN pH BOD Color pH BOD Color BOD Color 
5 ppm 10.0 289 600 7 106.1 600 63.5 0 
10 ppm 10.6 301 600 7.8 160.2 600 46.0 0 
15 ppm 11.1 325 400 8.2 129.6 300 60.0 20.0 
20 ppm 10.3 176 350 8.1 68.7 350 60.8 0 
30 ppm 23.5 224 350 8.3 152 300 32.1 14.3 
50 ppm 41.5 362 900 8.2 312 900 13.8 0 
Average 46.0 §.7 

TABLE IX 


Biological treatment of 40% textile waste and 60% domestic sewage 
by the activated sludge process; aeration time, six hours; 
pH adjusted to 8.5 


Addition of Ky F. (CNd¢ 


Conc Original Waste 
as — -———— — —- ————— 
CN pH BOD Color pH 
5 ppm 10.0 289 600 5 
10 ppm 10.6 301 600 | 
15 ppm 11.1 325 400 8.1 
20 ppm 10.3 176 350 8.2 
30 ppm 11.5 224 350 7.9 
50 ppm 11.5 362 900 8.1 


Effluent “ Reduction 
BOD Color DO BOD Color 
68.7 450 0 75.4 25.0 
63.0 350 2.4 77.6 41.6 
56.3 175 2.4 82.7 56.2 
24.4 150 2.4 86.1 57.2 
42.0 160 2.0 81.3 54.3 
78.4 400 0.6 78.4 55.6 

80.3 48.3 





causes a large reduction in effi- 
ciency. 


3) Ferrocyanide Compounds (Table 
IX) 

a) Low concentrations—no adverse 

effect. 

b) High concentrations—no_ ad- 

verse effect. 

The combination of chemicals found 
in textile waste can often produce a 
toxic condition in a receiving stream 
which is not only destructive to fish 
and aquatic life but has the effect of 
killing the bacteria and various other 
forms of biological life upon which 
stream self-purification processes de- 
pend. This is why it is important to 
review the type chemicals used in 
textile processes. The results of a 
study of a dyeing operation at Cone 
Mills brought about the replacement 
of sodium bichromate with potassium 
ferrocyanide for oxidation purposes, 
thus removing a toxic compound from 
the waste. 


B) OXYGEN DEPLETION IN 
STREAM WATERS Cotton 
processing wastes contain large 
amounts of organic constituents, ma- 
terials that are unstable and tend to 
serve as food for bacteria in the 
stream waters (7). This process of de- 
composition results in the abstraction 
of dissolved oxygen from the water 
for the support of the bacterial life. 
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Unless the oxygen carried by stream 
in solution is sufficient to oxidize this 
extra organic matter, all the oxygen 
will be depleted from the water. Then 
putrefaction will set in and septic con- 
ditions are created, which are accom- 
panied by the characteristic effects of 
black, unsightly color, bubbling gases, 
and noxious odors. This is caused by 
anaerobic bacteria obtaining the oxy- 
gen they need from the organic com- 
pounds, which produces hydrogen 
sulfide (6). 


C) PHYSICAL IMPAIRMENT OF 
STREAM CONDITIONS The 
third characteristic of industrial 
wastes (particularly cotton processing 
waste) is one that is not of great hy- 
gienic importance but of utmost im- 
portance to the layman, that is, its 
physical appearance. The average citi- 
zen does not usually attach great im- 
portance to the really significant 
matters of hygienic quality, toxicity, 
and BOD, but bases his estimate of 
pollution almost entirely upon the 
physical evidences of color, turbidity, 
odor, and floating solids. 

Color is the yardstick by which the 
layman judges damage. Inert inor- 
ganic matter may settle to the bottom 
of the stream and blanket the bottom 
in silt banks. These banks cover the 
natural bottom life in the stream, 
hinder the propagation of fish, ob- 
struct navigation, and promote floods. 
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Some of the organic matter in suspen- 
sion may float and lodge along the 
banks and will become objectionable 
to the eye, while other portions settle 
with the inert inorganic matter and 
form sludge banks. These banks 
putrefy and give off objectionable 
odors (1). 

A great deal of the pollutional effect 
of textile dye wastes will depend on 
the type dye used, the kind or type of 
cloth being dyed, and the specifica- 
tions of the finished dyed cloth. 

Several examples of the pollutional 
effect of cotton-processing waste fol- 
low, with the components that pro- 
duce the pollutional load from the 
plant and the percent due each com- 
ponent. A typical cotton-finishing mill 
effluent will contain starch, dextrin, 
gums, glucose, waxes, pectins, alco- 
hols, acetic acid, soap, detergents, 
sodium hydroxide, sodium carbonate, 
sodium sulfate, sodium silicate, so- 
dium chloride, hydrochloric acid, etc 
(4). The pH will be between 8 and 
11.0. Other characteristics will in- 
clude: grey colloidal turbidity (the 
color depending on the dye most 
used); total solids, 100 to 1600 ppm; 
BOD, 200 to 600 ppm; total alkalinity, 
300 to 900 ppm; suspended content, 30 
to 50 ppm; and chromium content, one 
to three ppm. 

Certain components produce the 
following pollutional pattern at a typi- 
cal finishing mill (4): 


% of total BOD 
Natural compounds in fibers (re- 


moved by kiering) 20-30 
Desizing 35 
Color shop 7 
Wash after printing 6 
Finishing wastes (50-60% BOD due 

to starch and its modifications) 0.5 
Soap (can be replaced with detergent 

and cut 20%) 10-30 
Acetic acid 11 
Dyeing (this plant) 5 


Another finishing mill produces the 
following pollutional waste pattern 
(13): 


% of total BOD 


Desizing waste 32.5 
Dyeing 37.2 
Bleaching 10.3 


It is noted from the above examples 
that the majority of the pollutional 
material comes from only a few 
sources. 

The pollutional effects of various 
types of cotton processing waste are 
found in Table X. 

The various impurities from textile- 
processing plants can also cause an 
increase in the expense for water 
purification for both domestic and in- 
dustrial usage to remove color, hard- 
ness, etc. It can be expensive to 
develop an alternative water supply 
when the old one can no longer be 
used because of waterway pollution. 
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TABLE X 
Pollution effect of cotton processing waste (composite of all wastes connected with each process) (5) 
Wastes (ppm) Gals wastes Lbs BOD Lbs total solids Population 
- per 1000 Ibs per 1000 Ibs per 1000 Ibs equivalent per 
Process pH BOD Total solids goods goods goods 1000 Ibs goods 
Bleaching (Range) 8.5-9.6 90-1,715 2,300-14 ,400 300-14 ,900 5.0-14.8 37 . 8-287 .6 30-90 
Desizing - 1,750-5 ,130 16 ,000-32 ,000 300-1,100 14.8-16.1 66.4-70 90-100 
Dyeing 
Aniline black - 40-55 600-1 , 200 15 ,000-—23 ,000 5-10 100-200 40-60 
Basic 6-7.5 100-200 500-800 18 ,000-36 ,000 15-50 150-250 100-400 
Developed colors 5-10 75-200 2,900-8 , 200 8, 900-25 , 200 15-20 325-650 90-120 
Direct 5-7.6 220-600 2, 200-14 ,000 1,700-—6 ,400 1.3-11.7 25-250 25-75 
Indigo 5-10 90-1,700 1,100-9 ,500 600-6 ,000 1.6-9.5 21-63 10-60 
Naphthol 5-10 15-675 4,500-10,700 2, 300-16 ,800 2-15 200-650 13-80 
Sulfur 8-10 11-1,800 4,200-14,100 2,900-25 ,600 2-255 300-1 , 200 14-1 ,500 
Vats 5-10 125-1,500 1,700-7 ,400 1, 000-20 ,000 12-30 150-250 75-175 
Kiering - 680-2 ,.950 7 ,600-17 ,350 310-1 ,700 1.5-17.5 19. 0-47.5 10-105 
Mercerizing §.5-9.5 45-65 595-1 ,930 27 ,900-36 ,950 10.5-13.5 184.0-448.5 60-80 
Scouring - 50-110 - 2,265-5,100 1.36-3.02 ~ 8-18 
Slashing - 625-2 ,490 8 500-22 ,600 60-940 0.5-5.0 47 .0-66.5 2-30 
V. METHODS USED TO 6) Substitution of Chemicals. The 
a else TABLE XI 


STUDY A SOLUTION FOR 
THE PROBLEM OF WASTE 


The BOD of a group of finishing 
compounds (13) 


DISPOSAL C000 ppm BOD” 
Cc d luti Qq * 
A) WASTE REDUCTION INSIDE naa pn _" a 
THE PLANT———A well-operated CMC 9.0 0.9 
i] 1 should he i ested 3 Methylcellulose 1.6 0.16 
textile mill shou e interested in Polystyrene (Stymer) 12.0 1.2 
= : = . Polyviny] alcohol 16.0 1.6 
waste-reduction procedures because a Britt Sum oe @ oe 


good waste-reduction program will 
save money. Any reduction inside the 
plant in the amount and strength of 
the pollutional material in the waste 
flow is reflected in the final treatment 
cost. It must be made clear in the 
minds of the plant personnel that this 
program is not a “checking up” or an 
efficiency study, but an attempt to 


*Convert to ppm by multiplying by 10,000. 





may show up recoverable by-prod- 
ucts, eg, heat recovery. 
5) Process Modification. Changes in 


substitution of low BOD chemicals for 
high BOD chemicals is very impor- 
tant in a waste-reduction program. 
There are cases where plants have re- 
duced their pollutional load by as 
much as 50% by substitution of a de- 
tergent for soap. Substitution exam- 
ples include CMC for starch, mineral 
acids for acetic acid, detergents for 
soap, etc. (See Tables XI and XII). 
7) Good Housekeeping. Good house- 
keeping is a result of day-to-day 
routine, cooperation, good design, and 
understanding of the problem. 


processes 
concentrations of waste material, eg, 
change in dyeing methods (standing 


reduce the amounts and B) 


The treatment 


TREATMENT OF LIQUID 
WASTE LEAVING PLANT —— 
of the 


remaining 








determine the amount of wastes re- bath). waste flow depends to a great extent 
quiring treatment. An understanding 
of the program and the cooperation of 
the plant personnel is essential for its TABLE Xl 
success. This phase of dealing with , ° 3 
: The BOD of various types of detergent compounds 
waste-treatment problems is often ? 
overlooked and the results are high ok toe “soe” 
disposal cost and larger treatment Name Chemical composition solution % 
e 2 ae Ce + Condensate PC fatty amide condensate 242 24.2 
-* than are gett aiaet 7 —— ve amide condensate 212 21.2 
e wavs and eans “T i '* Duponol lauryl] sulfate 1250 125 
= — . i reducing * Duponol D Paste long-chain alcohol smlfate 450 45 
the amounts of pollutional material * Duponol RA fortified ether alcohol sulfate 330 33 
Sail . : . * Duraline solvent type 160 16 
inside the plant before they get into + Energetic polyoxyethylene ester of a fatty acid 122 12.2 
the final effluent have been discussed * Ethofat C/15 polyethoxyethanol fatty acid ester 1000 100 
i A * Ethofat C /60 polyethoxyethanol fatty acid ester 200 22 
in previous papers by the authors * Ethomid HT 15 polyethoxyethanol fatty acid amide 1000 100 
(14 17) and will be covered here only thomid HT /60 polyethoxyethanol fatty acid amide 90 q 
’ x Exol K 144 detergent 780 78 
briefly. The following list ec i * Exol XP Special detergent 700 70 
y & t consists of + Hymolon K fatty acid amide condensate 338 33.8 
some of the ways a plant may reduce * Iberscour detergent 530 53 
. . . F . * Igepal polymerized ethylene oxide alkyl phenol con- 
ay" —-* aste pollutional load, and zo densation product 40 4 
a few short comments. * Igepon T i7Hs;.CO. N(CHs) .CoH;.SO:Na 280 28 
nts * Kreelon 8 D sodium alkylary] sulfonate 150 15 
1) Flow or Volume Reduction. The * Monatone A built soap gel 200 20 
a eal . +* Nacconol NR sodium alkyl] arylsulfonate 40,8.0 0,4,0.8 
waste “g may be reduced by the * Nacconol NRSE sodium alkyl arylsulfonate 0 0 
reuse o rocess water, c . , + Orvus AB granules sodium alkyl arylsulfonate 1.4 0.4 
wien a t counterflow + Orvus EC Paste mod sodium alkyl sulfate type 237 23.7 
washes, segregation of weak waste for * Orvus Neutral granules mod alkylarylsulfonate 30 3 
: . 6 i . * Pluronic F68 polyglycol ethers 120 12 
disposal without treatment, changes in + Protenol K protein and fatty acid condensate 4 45 
rocesses, etc. * Rinsol detergent ; 20 72 
Pp 2) Red - P Cl lead U * Sandopan TLF sulfonated fatty amide ane 5 
eauction im vemica sage. +* Soap fatty acid soap 0 155 
‘ wr : . * Solpinol Special pine oil compound 700 70 
— pipe in amounts of chemi- * Special Textile Flakes soap 1120 112 
cals use . 7 ‘ “2. + Sulfonole KB sodium alkylarylsulfonate 0 0 
cireulatt y — _ aaa contr ol, _ * Syntholite #100 — oR! oe. a 100 10 
1r 10n Of was waters, reuse oO + Tergitol 4 C.,H»CH(CoH;)C:HsCH | «Na)CH:CH( )o 0 0 
i ‘ . er 7 + Triton X-100 alkylaryl polyether alcohol 1.5 15 
~~ etc, is very important. ‘* Ultrawet—35K sodium alkylaryl sulfonate 0 0 
9 ™ * Ultrawet DS sodium alkylary]! sulfonate 0 0 
) Recovery and Reuse of Chemi + Ultrawet 60L sodium alkylary] sulfonate 2.4 0.2 
cals. Many chemicals can be recovered * Xylol scour special detergent 420 42 
and reused, eg, caustic soda. tAnalyzed by Cone Mills Laboratory. P 
4 y-Fr ’ *Analyzed by Rhode Island Section Subcommittee on Stream Pollution (/2). 
P ) pain ery Recov “e- A 8 Convert to ppm by multiplying by 10,000. 
investigation o e processes invoive 
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TABLE XIII 


recover! 











Physical treatment of mixed textile waste by lagooning (5000-gallon earth lagoon) Average results dened i 
_ Alkalinity (as ppm CaCO;) — - - vated Ss 
BOD Color Total Carbonate Bicarbonate Hydroxide Odors 
A) WITHOUT SEWAGE SEED results 

, ret you ear 12.2 520 ppm 909 ppm 1340 540 0 800 chemical (not objectionable) At pH 

After three days storage 12.14 486 ppm 943 1164 692 4 465 not objectionable drop sl 

After seven days storage 12.2 477 ppm 899 ppm 1164 745 0 397 not objectionabl 
B) WITH 10% SEWAGE SEED 10 to 1 

Frith ym Baggage 12.0 481 845 1148 525 0 626 not objecticnabl j Neut 

Aiterthce dave oreee = Ht Gap $0 Og tte etna plished 
C) WITH 34% SEWAGE SEED tion of 

Seteat ates 11.9 458 923 1042 584 0 466 not objectionable be usec 

After three days storage 7 393 945 1054 840 4 206 not objectionabl« of the 

After seven days storage 23.7 409 981 1092 820 5 267 not objectionable : 

. alkalin 

BOD © Hydroxide alkalinity COs fr 

A) WITHOUT SEWAGE SEED econom 

Three day 3 42 j 

Seven day 12 56 from s 

B and ¢) WITH SEWAGE SEED ae pee nession 
Seven day 13-14 62-63 most e: 

2) ¢ 

on the circumstances, that is to say, activated-sludge type, then additions hydroxide alkalinity and this high oe 

1) the size of the receiving stream of filters ahead of the aeration units hydroxide alkalinity will kill the bio- the ye: 
or body of water in relationship to would be the best method of ——— logical growth. + will 

the volume and strength of the waste, ing the capacity. In other cases, suc agulant 

2) the Seadhaaiteas al this stream as trickling-filter plants for enlarge- B) CHEMICAL _ TREAT- when ( 

(what type waste allowed in it), 3) ment, it may be advisable to add MENT “Sis necessa 
the further use of this streain, etc. extra filters, or sometimes, chemical 1) Neutralization. The fact that a ations 
All of these factors determine the precipitation. So much depends on Waste may have a high pH (per se) always 

type and amount of treatment neces- the local conditions that blanket does not always mean the waste must traction 
sary. In general, the larger the statements are difficult to make. be neutralized, although with chem- The 

stream, the less treatment needed and There have been and still will be ical treatment, sometimes pH adjust- ieaeienes 
required. For example, small vol- situations where combined treatment ment may be necessary to the best ical at 
umes of finishing waste and a large’ is not practical and useful, but this coagulation range for the most econ- Sailhe eis 

receiving stream usually requires no is more the exception than the rule. omical total cost. Originally it was peras, | 

treatment. In these cases, the plant waste must felt that all waste must be neu- a comk 

As to the feasibility of treatment be treated separately in the most tralized to pH 7 for successful bio- have b 
in combination with domestic sew- economical manner. There are three logical treatment, but experiments on the 
age in a municipal plant, this will general methods used to treat in- have shown this was not aneeemun de waste 
depend on the situation, locale, plant dustrial waste: physical, chemical, As a result of past experiments, combin: 
location, municipal government, etc. and biological. These methods have thinking was modified to the extent XIV-X 
If the industrial plant is located so been covered in some detail by the that the upper pH limit for biological best cl 
that combined treatment is available authors in previous papers (17), so treatment was 9.5 and above this, effi- types o 
and possible it should be investigated will only be listed here: ciency will fall off to such an extent be expe 
and used. 1) Physical: dilution, mechanical that treatment would not be practi- 

This combined treatment gives a filtration, screening, equaliza- cal. 3) Cl 
lower overall cost than the separate tion, separation, lagooning. Experiments at Cone Mills have oxidatic 
treatment of domestic sewage or tex- 2) Chemical: neutralization, preci- shown that high-rate trickling filters an orgé 
tile waste. In detail, it reduces capi- pitation, oxidation. can operate successfully with good out by 
tal outlay, provides more economical 3) Biological: Fixed Media—trickl-_ efficiency at pH’s up to 10.5 (15). being c 
operation, places the treatment under ing filter, contact aeration ‘Above 10.5 up to 11.5 the efficiencies ceed at 
skilled supervision, provides nutrients Nonfixed Media: activated drop 10-40% (16). It’s not so much mediate 
from the sewage for the textile sludge, dispersed growth, the pH that counts, it’s the hydroxide the org 
wastes, provides dilution for the tex- endogenous respiration. alkalinity that kills the growth. High- proceed 
tile waste, and requires the operation rate filters have been found to oper- jectiona 
of one rather than two treatment VI. RESULTS OF ate effectively with as much as 150- then o> 
plans. Mixtures of textile waste and siieiinn i : 200 ppm hydroxide in the influent, C) B 
domestic sewage with pH’s ranging TREATMENT but above this figure the efficiency The pr 
as high as 11.5 have been satisfac- A) PHYSICAL _ TREAT- suffers. In some cases lime has been can be 
torily treated through high-rate MENT———The results of pilot- added to the influent of a treatment waste, 1 
trickling filter activated-sludge units. plant lagooning experiments (Table plant to keep the alkalinity in the tures o 

In cases where the treatment plant XIII) indicate that it may be used hydroxide range (50 ppm) during sewage. 
already exist and the textile wasté for BOD reduction, some color re- the summer. Efficiencies have been textile 


is to be added for treatment (the 
majority of cases fall into this cate- 
gory), the need for enlarged facilities 
will depend on the type and amount 
of waste. In some cases no enlarge- 
ment will be necessary, in others it 
will. In general, if the plant is an 
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duction, to change the hydroxide 
alkalinity to carbonate and bicarbon- 
ate alkalinity, and for flow and pollu- 
tional load equalization. The chang- 
ing of the type of alkalinity is 
extremely important because bio- 
logical filters are sensitive to high 
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raised to in excess of 95% with a 
sparkling clear effluent (10). 

Close control of the pH and alkalin- 
ity is not as important in trickling- 
filter operation as it is in activated- 
sludge operation. The trickling filter 
can take shock loads very well and 
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recover rapidly, but ordinary conven- 
tional activated sludge cannot. Acti- 
vated sludge needs regularity for best 
results and at pH’s below 9.0 to 9.5. 
At pH above 9.0 to 9.5 efficiencies 
drop sharply, and at pH higher than 
10 to 10.3 the activated sludge dies. 

Neutralization is usually accom- 
plished in two ways, either by addi- 
tion of alkali or acid, (COz gas can 
be used in place of acid). In a survey 
of the cost of the neutralization of 
alkaline waste, results showed 1) 
CO» from stack gas was the most 
economical method, 2) produced CO2 
from submerged burners less eco- 
nomical, and 3) acid treatment the 
most expensive. 


2) Chemical Precipitation. Chem- 
ical treatment has proved through 
the years that, if handled properly, 
it will do a good job. Of course, co- 
agulants and amounts which worked 
when the plant was new may not 
necessarily work now as plant oper- 
ations change. Also, the cost has 
always been a drawback, as chemical 
treatment can be expensive. 

The key to successful chemical 
treatment is to use the right chem- 
ical at the right place. The chem- 
icals most often used are alum, cop- 
peras, lime, chlorine, sulfuric acid or 
a combination of these. (18) There 
have been many, many experiments 


on the treatment of cotton textile 
waste with various chemicals and 
combinations of chemicals. Tables 


XIV-XVII give complete data on the 
best chemicals to use for various 
types of wastes and results that may 
be expected. 


3) Chemical Ozidation. Chemical 
oxidation may be used on waste of 
an organic nature. It can be carried 
out by various means, the usual ones 
being chlorine or air. These two pro- 
ceed at different rates. Chlorine im- 
mediately reduces odors and oxidizes 
the organic part of the material; air 
proceeds more slowly, driving off ob- 
jectionable gases to the atmosphere, 
then oxidizing the organic material. 


C) BIOLOGICAL TREATMENT— 
The process of biological oxidation 
can be used to treat specific textile 
waste, mixed textile wastes, and mix- 
tures of textile wastes and domestic 
sewage. In some cases with specific 
textile waste or mixtures of textile 
wastes, nutrients and/or seeding 
material are required. In those cases 
where nutrient materials are re- 
quired, phosphate and nitrogen are 
added as phosphoric acid, ammonium 
chloride. potassium phosphate, ete. 
Seed material is added as sewage or 
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TABLE XIV 


Chemical treatment of dye wastes (17) 








Results 
Lbs ~ Reduction 
Dye wastes Chemical 1000 gals Cost /1000 gals pH Change Color Mos 
Aniline Black* 1) alum 0.9 2.2¢ 2.58¢ 6.5to7.0 83.8 
lime 0.4 0.38¢ 
2) FeSO; 3.3 2.04¢ 3.62¢ 6.5 to6.9 80.0 
lime 0.6 | 0.58¢ 
3) FeCl ..3 8.8¢ 9. 38¢ 6.5 to7.7 83.8 
lime 0.6 0.58¢ 
4) lime 6.3 6.05¢ 6.5 to 11.7 80.0 
Developed dyes* 1) FeSO, 11.6 \ 15.3¢ 17.3¢ 3.3to5.6 85.00 
lime 2.1) 2.¢¢ 
2) Fe(SOs;)3 18.3 18.5¢ 48.5¢ 3.3 to 7.0 65.00 
lime 10.5 { 10.0¢ 
Direct dyes* 1) Fe2(SO;) 2.8 5.9¢ 10.8 to 3.6 75.00 
2) alum 7.4 18.0¢ 10.8 to4.3 75.00 
3) FeCl; 3.4 19.8¢ 10.8 to3.5 85.00 
4) FeSO; 3.5 \ 4.6¢ 54.6¢ 10.8to11.9 90.0 
lime 52.3 { 50.0¢ 
Indigo 1) lime 7.0 6.7¢ 10.5to11.8 65.00 
2) FeSO; 5.8) 7.65¢ 19.65¢ 10.5 to 11.5 94.5 
lime 12.5 12.0¢ 
3) alum 10.0 24.0¢ 10.5 to4.2 65.0 
4) CaCl2 154.0 $2.85 10.5to 8.2 94.5 
Naphthol dyes* 1) HeSO; 21.8 20.2¢ 11.6 to4.5 99 
2) Fe2(SO;) 27.8 58.5¢ 11.6 to6.0 99.5 
3) alum 55.8 $1.36 11.6 to4.5 99.5 
4) FeCl 33.9 $1.98 11.6 to5.6 99.5 
Sulfur dyes 1) HSO,; 36.5 33.4¢ 11.7 to3.5 99.0 
2) alum 58.0 $1.41 11.7 to5.0 99.0 
3) FeSO; 214 $2.82 11.7 to8.3 99.7 
Vat dyes* 1) FeSO, 92.8 $1.22 ) $1.34 11.7 to1l1.1 85.0 
lime 22.5 12 
2) FeSO; 116 $1.53 11.7 toll 87.5 
3) alum 232.5 $5.65 11.7 to6.3 87.5 
*Bibliography (9). 
TABLE XV 
Chemical treatment of mixed textile wastes (17) 
© Removal 
Lbs/ —_—— 
Waste Chemical 1000 gals Cost /1000 gals BOD Color 
Sulfur and 1) FeSO, 5.85 | 7.8¢ 13.4¢ 41.5 91.0 
Indigo lime 5.85 5.6¢ f 
2) lime 20.9 20¢ 99 
3) alum 20.9 51¢ 57¢ 43.7 97.5 
acid 6.5 6¢ 
4) CaCh 24.6 60¢ 42.5 85.0 
, 5) alum 37.2 91¢ 99.4 
Finishing waste 1) acid 2.0 1.85¢ none none 
FeSO; 4.2 ) 5.55¢ 9.55¢ 50 80 
lime 4.2 f 4.0¢ 
Kier waste 1) FeSO, 145.0 $1.92 | $2.04 98.0 
lime 12.6 f 12 
2) alum 83.7 $2.04 $2.10 99.0 
acid 6.5 f 06 
3) alum 130.2 $3.15 99 5 
Kier finishing, 1) FeSO; 4.2 5.5¢ 18.9 none 
dyeing, color 2) FeSO; 8.2 | 10.82¢ 16.77 41.2 50 
shop, and lime 6.2 f §.92¢ 
mercerizing 3) CaCl, 10.0 24.4¢ 49.5 60 
4) alum 6.7 | 40.8¢ 45.2¢ 60.9 82.5 
acid 4.7 f 4.4¢ 
Dyeing and 1) FeSO; 5.85 7.75¢ 42.2 80 
finishing 2) FeSO, 4.2 5.55¢ 9.55¢ 52.5 80 
lime 4.2 4.0¢ 
3) CaCl, 7.3 13.8¢ 49.0 84 
4) alum 16.7 \ 40.8¢ 47 .0¢ 56.9 90 
acid 6.7 f 6.2¢ 





excess activated sludge. When mix- 
tures of textile waste and domestic 
sewage are treated combined, us- 
ually no seeding or nutrients are re- 
quired as the sewage furnishes both 
the seed and the nutrient material. 
It has been found, from pilot-plant 
experiments on various mixtures of 
textile waste and domestic sewage, 
that the proportion of textile waste 
to sewage has no effect on the treat- 
ability of the mixture. When textile 
waste contains no toxic substances, it 
treats just as well mixed with sew- 
age as the sewage treats alone. The 
controlling factor is the acidity or 
alkalinity of the waste. The amounts 


AMERICAN DYESTUFF REPORTER 


of acid or alkali determine the results 
of the treatment. High-rate biological 
filters will operate well with hydrox- 
ide alkalinity concentrations up to 
150-200 ppm, and there are cases 
where lime is added to increase the 
alkalinity and improve treatment. It 
was also found that the size of pilot- 
plant filter units was not as signifi- 
cant as expected. The difference in 
efficiencies between inside 1.25-foot 
diameter filters and outside four- 
foot diameter filters was less than 
three percent, which was well within 
experimental limits. 

These biological pilot-plant experi- 
ments proved that textile waste can 
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TABLE XVI 
Chemical treatment of a combination of mixed textile wastes (17) 


Type waste Original wastes mixture 











Mixed dye waste, finishing waste, kier waste, mercerizing waste, pH 12.0 
color shop BOD 808 
Color 954 
Results 
“ removal 
Lbs : —_—— — ———— —_—— 
Chemicals 1000 gals Cost /1000 gals PH Reduction BOD Color 
Copperas 4.2 5.6¢ 12.0 to 10.6 20 50 
7.8 10.3¢ 12.0 to 10.4 30 70 
Copperas 5.8 7.65¢ 13.2¢ 12.0to 11.7 59.5 83.5 
Lime 5.8 5.55¢ f 
CaCl, 8.4 15.5¢ 12.0 to 10.6 47.5 83 
Alum and acid 8.4 20.5¢ 23.7¢ 12.0 to 6.0 40 83.0 
3.5 3.2¢ 
12.0to 14.2 29.3-34.6¢ | 33 to 38¢ 12.0 to 6.0 60-70 87.5 
a3 3.2¢ ) 
TABLE XVII 


Chemical treatment of mill waste and sewage mixtures 


Compound Lbs/1000 gals 


Copperas 2.5 3.3¢ 
Copperas 1.67 2.2¢ 
Lime 1.67 1.9¢ 
CaCly 4.5 8.3¢ 
Acid 1.67 1.5¢ 
Alum 2.91 7.1¢ if 


45% Mill waste mixture and 55% sewage 


Cost /1000 gals 


Results 


| Removal 


BOD Color 
62% 25% 
4.1¢ 62.8% 61% 
67.7% 75% 
8.6¢ 76.1% 81% 








TABLE XVIII 


Biological treatment results in percent reduction 
A) HIGH-RATE TRICKLING FILTER AND ACTIVATED SLUDGE 


One-stage 
trickling filter 


BOD Color BOD 


40°; Mill waste 
60°, sewage 


With pH adjusted 30-70 20-60 60-80 50-60 
Without pH adj 20-50 15-40 50-80 30-55 


45% Mill waste 
55% sewage 


With pH adj 20-60 25-30 55-75 
Without pH adj 20-50 20-25 40-70 35-45 


50% Mill waste 
50% sewage 


Without pH adj 20-40 10-20 50-70 


84%, Mill waste- 
16°), sewage 


With pH adj 30-40 20-30 60-80 40-50 


Two-stage 
trickling filter 


Trickling filter & Activated 
activated sludge’ sludge alone 


Color BOD Coldr BOD Color 


80-95+ 60-87 65-80 50 
70-95+ 45-75 37-dies 17 


50-60 85-90+ 60-75 none 
70-90+ 45-60 none 


20-35 60-90 25-45 none 


90-95+ 65-80 none 


B) DISPERSED GROWTH AERATION 


~ Reduction 
BOD Color 
40°, Mill waste 


With pH adj 40.1 13.0 
Without pH adj 26.0 4.2 





be treated in a variety of ways and 
at various costs. The type treatment 
used depends on strength and volume 
of the waste, cost, and degree of 
treatment required. As examples, in 
general, for small volumes of waste, 
activated sludge, dispersed growth 
(8) or endogenous respiration units 
can be installed more economically 
than trickling filters. As the amount 
of waste to be treated increases, the 
choice of treatment methods will de- 
pend on operation cost as well as the 
cost of the initial installation. For 
large volumes of wastes with a vary- 
ing strength, and where a high degree 
of treatment is not necessary, a trickl- 
ing filter works best, due to its abil- 
ity to absorb shock loads and operate 
without close supervision. There are 


P488 


situations where a high degree of 
treatment is necessary on a variable- 
strength waste and then two-stage 
high-rate trickling filters or a one- 
stage high rate trickling filter and 
activated sludge produces best re- 
sults. 

Table XVIII summarizes the re- 
sults of the biological pilot-plant 
experiments. 


VII SUMMARY AND 
CONCLUSIONS 


A) Combined treatment of mixed 
highly alkaline textile waste and do- 
mestic sewage is both feasible and 
practical even without chemical pre- 
treatment, if hydroxide alkalinity is 
not excessively high. 
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B) Results from pilot-plant studies 
indicate that treatment of highly 
alkaline textile mill waste by trickl- 
ing filter and activated sludge is 
better when combined with domestic 
sewage than when textile waste is 
treated separately from sewage. 


C) When the highly alkaline tex- 
tile mill waste was treated combined 
with domestic sewage without chem- 
ical pretreatment, through both 
trickling filter and aeration proc- 
esses, the pollution of the resulting 
effluent was reduced sufficiently to be 
acceptable to a small _ receiving 
stream. When the highly alkaline 
textile mill waste was treated separ- 
ately from domestic sewage, through 
trickling filter only, without aeration, 
but after expensive chemical pre- 
treatment, the resulting effluent was 
not acceptable for release to a small 
receiving stream without additional 
treatment. 


D) The combined treatment method 
is preferable in a single plant to 
separate treatment in two or more 
plants due to lower overall treatment 
cost and better supervisory control. 


E) The pollutional waste load from 
a textile plant can be reduced sub- 
stantially by a good waste reduction 
program inside the plant. The follow- 
ing are some of the methods: 

1) Reduction in volumes or flows. 

2) Reduction in amounts of chem- 

icals by modern control meth- 
ods. 

3) Recovery and reuse of chem- 

icals. 

4) Recovery of byproducts. 

5) Process modification. 

6) Substitution of chemicals. 

7) Good housekeeping practices. 


F) Segregation of strong wastes is 
recommended when it allows a large 
volume of weak waste to be disposed 
of with little or no treatment and 
without expensive plant alterations 
(pipe changes, etc). 


G) A lagoon can well be used as 
a waste reduction and control prac- 
tice. It will cause reduction in BOD 
hydroxide alkalinity, total settleable 
solids, and some color removal. It 
will reduce temperatures and reg- 
ulate flows and pollutional shock 
loads. Its ability to change hydroxide 
alkalinity to carbonate and bicarbon- 
ate alkalinity is extremely useful be- 
cause of the adverse effect of high 
hydroxide alkalinity on _ biological 
growth. Experiments so far show that 
seeding of mixed textile waste before 
lagooning might be used to diminish 
storage time or to increase BOD 


(concluded on page P490) 
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COMBINED TREATMENT—BLEACHERY WASTE 
AND DOMESTIC SEWAGE 


INTRODUCTION 


T the 1954 AATCC Convention 

held in Atlanta, I presented a 
paper entitled “Bleachery and Dye- 
house Waste Studies” (1). I am happy 
to report that, as a result of these 
studies, a treatment plant was de- 
signed and built. It has been in oper- 
ation for the past two years and is 
performing better than we had ex- 
pected. 

A brief revue of the results of the 
waste studies will help in the dis- 
cussion of the treatment plant. 

From the laboratory analysis of all 
waste-producing operations, it be- 
came apparent that segregation of the 
waste would be beneficial. We found 
that the waste could be divided 
into three general classifications as 
follows: 





1) STARCH WASTE The No. 
1 Classification can be identified as 
starch waste, which is the waste pro- 
duced in the desizing operation in the 
bleachery. It is chiefly starch and de- 
composes very rapidly. It constituted 
about 16% of the total volume of the 
waste being produced and contained 
53% of the BOD, 36% of the total 
solids, and 6% of the total alkalinity. 


2) CAUSTIC WASTE——The No. 
2 Classification can be identified as 
caustic waste. It is composed of caustic 
solutions, impurities and starch that 
are washed from the goods before 
bleaching. It has a very high pH and 
can be held in storage without any 
rapid change in characteristics. This 
waste constituted about 19% of the 
total waste by volume and contained 
37% of the BOD, 43% of the total 
solids, and 60% of the total alkalinity. 





3) GENERAL WASTE The 
No. 3 Classification can be identified 
as general waste. It is composed of 
waste from all washing, bleaching, 
dyeing and finishing operations that 
are not included in the first classifi- 
cations. It constituted about 65% of 
the total waste by volume and con- 
tained 10% of the BOD, 21% of the 
total solids, and 34% of the total 
alkalinity. 
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With the approval of the AATCC 
Stream Sanitation Committee, it was 
decided to treat the first two classifi- 
cations of our waste, namely the 
starch waste and the caustic waste. 
These two constituted 35% of the 
total waste by volume. They contained 
90% of the BOD, 79% of the total 
solids and 66% of the total alkalinity. 

It was decided to by-pass, for the 
present, the third classification, gen- 
eral waste, in order to reduce the size 
of the plant needed. And until the 
entire waste problem on the stream is 
solved, it would be enough to elimi- 
nate the odor problem in the receiving 
stream. 

The general plan of treatment was 
as follows: 

1) Segregate the waste at the 
bleachery in accordance with the 
classifications as described pre- 
viously. 

2) Store the caustic waste ahead of 
the plant in a lagoon in order to 
have seven-day operation and to 
provide means of pH control. 

3) Treat the waste through a con- 
ventional two-stage high-rate 
trickling filter plant. 

4) Chlorinate the effluent during 
the summer months. 

Plans and specifications were pre- 
pared by the engineering department 
of Cannon Mills Company and sub- 
mitted for approval early in 1955. 
Construction began in May 1955 and 
was completed in May 1956. 

The existing 1.5 mgd _ low-rate 
trickling filter plant was incorporated 
in the final design. The plant capacity 
was enlarged to 3.0 mgd. Low-rate 
filters were converted to high-rate 
filters and a roughing filter added. 
Additional settling capacity was added 
and a chlorine contact tank was con- 
structed. One additional digestor with 
a capacity equal to the two existing 
ones was built. Vacuum filtration of 
digested sludge was decided upon 
chiefly because of space requirements. 
Lime-slaking equipment was added at 
a later date. Three pipe lines were 
installed to convey the segregated 
wastes to the treatment plant. The 
plant was put back in full-time opera- 
tion in June of 1956. 
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TREATING UNITS 


The first treatment unit, the storage 
lagoon for the caustic waste, is prob- 
ably the most important and is the 
key to the successful operation of the 
treatment plant. The lagoon enables 
us to control the pH through the plant 
on a full seven-day basis. It also con- 
verts about 65% of the hydroxide al- 
kalinity to the carbonate or bicar- 
bonate form. A reduction of 15% in 
BOD is also accomplished in the la- 
goon. No appreciable drop in pH 
occurs in the lagoon. Odors are no 
problem as long as the pH is main- 
tained between 11.0 and 12.0. 

The second treatment unit, primary 
settling tanks, were designed so that 
segregation or any combination of 
wastes can be maintained through the 
primary tanks. control of the flow 
can be regulated from recirculation 
pumps. This is necessary for the early 
hours of the morning and for week- 
end operations. The best operation has 
resulted when the starch waste is set- 
tled separately. It is necessary to con- 
trol the pH of the starch waste in 
order to prevent fermentation in the 
primary settling tanks. At first this 
was done with caustic waste, but this 
method greatly reduced the volume of 
sludge from the primary settling 
tanks. This in turn increased the bio- 
logical loading to the filters. The addi- 
tion of lime for pH control resulted 
in much better sludge removal and 
better filter operation. The caustic 
waste is blended with the incoming 
domestic sewage and slasher waste. 
The remaining hydroxide alkalinity is 
converted into carbonate or bicarbon- 
ate as it passes through the primary 
settling tanks. 

The third treatment unit, two-stage 
trickling filters, consist of one rough- 
ing filter, 150 feet in diameter with an 
average depth of six feet. The filter 
media is crushed stone of two- to 
four-inch size. This filter is operated 
at a constant flow of 9.0 mgd or 22.17 
mgad. This is accomplished by having 
the effluent from both the primary 
settling tanks and the filter discharg- 
ing into the pump pit. The arrange- 
ment is such that all of the primary 
settling tank effluent goes to the 
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pumps, and after the flow is built up 
through the filter the overflow goes 
to the secondary filters by gravity. 
The recirculation rate on the rough- 
ing filter varies from a minimum of 
3 to 1 to much higher rates on the 
week-ends. 

The secondary filters are the two 
low-rate filters that were converted 
to high rate. The flow rate was de- 
signed for 15.07 mgad and some diffi- 
culty with filter flies was encountered 
last summer. Additional recirculation 
pumps have been installed and that 
rate can now be regulated up to 28.0 
mgad. 

The fourth treatment unit, secon- 
dary settling tanks. are of conven- 
tional design. The flow rate can be 
maintained by regulating the recir- 
culation pumps. This is necessary in 
order to maintain flows over the week- 
ends and at other periods of low flow. 
A large volume of sludge is drawn 
continuously and pumped back to the 
head of the plant where it is settled 
again and pumped to the digestors. 

The fifth treatment unit, chlorine 
contact tank, is used only during the 
summer months. A chlorine dosage of 
uv to 3000 pounds per day can be ap- 
plied. The condition of the receiving 
stream governs the amount of chlorine 
added. Stream samples are taken dur- 
ing the summer months and the re- 
sults of these tests determine the 
chlorine dosage. 

The sixth treatment unit, sludge 
digestors, are operated on a fill and 
draw method. The primary sludge 
contains a very high percentage of 
corn starch and ferments very rapidly. 


For this reason, a batch method of 
operation is best. It usually requires 
about 24 hours to fill a digestor and 
then 48 hours of rest in order to com- 
plete the gas production. A good 
quality of supernatant can then be 
drawn. Digested sludge is drawn from 
each digestor on a weekly schedule 
to a storage pit. The supernatant can 
be pumped back to the head of the 
plant, to the secondary settling tanks 
or to the sludge drying beds. It can 
be chlorinated when necessary. The 
digested sludge is vacuum filtered on 
a Komline-Sanderson Coil Filter and 
used for fertilizer. 


RESULTS 


The plant was placed in full opera- 
tion in June 1956. Several operating 
difficulties were encountered and 
modification of treatment methods 
were necessary to obtain the desired 
operating ‘efficiencies. 

The temperature of the waste and 
the atmosphere are nearly the same 
for about 60°% of the time during the 
hot summer months. This condition 
caused very poor natural ventilation 
and depleted the oxygen in the waste 
before it passed through the roughing 
filter. With the anerobic conditions in 
the bottom of the filter, very foul 
odors were exhausted dt night, when 
proper ventilation did take place. This 
condition existed during the summer 
of 1956. Several of the odor masking 
chemicals were tried and all were un- 
successful. During the winter months 
when there was adequate ventilation 
no odor problem existed. A slight 
modification of the filter was made 





and four fans, blowing directly into 
the under drain system of the filter, 
were installed. This completely elimi- 
nated the odor problem and increased 
the efficiency of the roughing filter by 
about 30%. 

The operating results of the plant 
are very satisfactory. February 1957 
results show an average pH coming 
into the plant of 11.8 and a BOD of 
1389 ppm. The percent removal of 
BOD through the plant was 82.6 and 
the settleable solids was 99.9. This 
operation was without the addition 
of any chlorine. 

August 1957 results show an aver- 
age pH coming into the plant of 11.4 
and a BOD of 1390 ppm. The percent 
removal of BOD through the plant 
was 95.3 and the settleable solids was 
98.3. Chlorine was added during this 
period at the rate of approximately 
110 ppm. 

The combined waste being treated 
through this plant is about 60% textile 
waste and 40% domestic sewage. 

The flexibility of operation and the 
control measures available to the 
operator are the chief features of this 
plant. In many plants the operation 
is fixed and no control measures are 
provided. Here, we have control of 
the flow rates, the pH, and the biologi- 
cal loading. Corrective measures can 
be made by the operators when nec- 
essary. This results in much better 
operation and consistent efficiencies 
are maintained. 
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removal and reduce hydroxide alkal- 
inity during the regular lagooning 
period. 

H) Chemical treatment is normally 
too expensive. It should be used only 
when biological treatment is not 
practical or economical. 

I) The amount of textile waste that 
can be treated without pretreatment 
is limited only by the amount of 
hydroxide alkalinity, rather than the 
pH of the mixed wastes. 


EXPERIMENTS IN PROGRESS 
——Field experiments are being 
continued on lagooning of mill waste 
with and without seeded sewage, to 
determine effect in reduction of BOD, 
color and alkalinity. Experiments are 
also in progress to determine the 
effect of aeration during the lagoon- 
ing period. 
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Pollution Control 
(concluded from page P479) 

recent years. In the New England 
Compact area, over $150 million has 
been expended on municipal sewage 
treatment plants in the past eight 
years, and with 30% construction 
grants now available under Public 
Law 660, municipal facilities are being 
installed at an accelerated rate. Indus- 
try in the New England area has not, 
to date, assumed its rightful role in 
the picture. Of particular concern to 
the States and the Commission is the 
apparent lack of interest displayed 
by textile mills in pollution reduc- 
tion through process chemical 
changes. The mills fail to realize that 
the textile industry is the only one 
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which can effectively reduce pollu- 
tion in this manner. All other indus- 
tries are faced with the cost of in- 
stalling substantial treatment works to 
reduce their pollution to any degree. 


CONCLUSION 


It is hoped that the American As- 
sociation of Textile Chemists and 
Colorists will urge the textile indus- 
try and individual mills to investi- 
gate and use the reduction methods 
now available. This probably could 
be accomplished most effectively by 
AATCC establishing a full-time ad- 
visory and research group similar to 
the organizations sponsored by other 
industries. Such a group would be of 
material assistance to individual 


mills in solving pollution problems 
and in continuing research on proc- 
ess chemical substitution and other 
means of pollution control. 
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ACTIVITIES OF THE LOCAL SECTIONS 





South Central 


PPROXIMATELY 225 _ persons 

registered for the 1958 Summer 
Outing of the South Central Section, 
held May 30-31 at Gatlinburg, Tenn. 
Headquarters for the outing was The 
Hotel Greystone, with Jack McNab, 
Mac Chemical Co, serving as chair- 
man. 

The program on Friday evening 
included a cocktail hour on the hotel 
lawn, followed by buffet dinner in 
the Greystone Playhouse and bingo. 

Saturday’s activities included the 
men’s golf tournament at the Gatlin- 
burg Country Club; ladies luncheon 
followed immediately by bridge and 
canasta in the Greystone Playhouse 


at noon; horseshoes and bait casting 
in the afternoon; cocktail party on 
the lawn, banquet, and a semi-forma! 
dance in the evening. 

Gordon Eaves, Cloverdale Mills, 
shot a 76 in the golf tournament to 
take low gross honors for mill men. 
He was awarded the silver cup do- 
nated by the Mac Chemical Co and 
a wrist watch. 

Howard Cardwell, Cherokee Textile 
Mills, took top honors in the bait- 
casting event. 

In horseshoe pitching, Fred M 
Price, Sweetwater Hosiery Mills, won 
the singles event; while the team of 
Philip Stevenson, Belcraft Laundry, 
Inc, and Francis X Minich, Metro- 
Atlantic, Inc, took top honors in the 


doubles. 


Mrs Jack McNab served as chair- 
man of the ladies activities, aided by 
Mrs W T Evans and Mrs James I 
Wright. In the ladies events, Mrs 
W D Blackman Jr won in bridge, 
while Mrs W S McNab won in 
canasta. 


Western New England 


( N Friday, June 13, 1958, the 

Western New England Section 
held its 11th Annual Outing at the 
Wallingford Country Club, Walling- 
ford, Conn. Approximately 60 mem- 
bers and guests enjoyed a day of golf 
and other sporting events. 

As is usual at WNE Section outings, 
everyone attending received a prize. 





May 30-31, 1958 ¢ Gatlinburg, Tenn 





South Central Section Outing 
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HEAD TABLE (I to r): Mr & Mrs Ed Jurczak, SC Section secretary; Mrs & Mr Jack Anderson, SC Section councilor; Mrs & Mr 
Jack McNab, outing chairman; Mr & Mrs E V Helms, SC Section chairman; Mr & Mrs J D Mosheim; Mr & Mrs H Gillespie 
Smith, AATCC vice president, Southern Region; Mr & Mrs Bob Ingram, SC Section treasurer 
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Delaware Valley 


ATCC officers and members who 

attended the recent national 
meetings in Philadelphia were able 
to attend the Delaware Valley Sec- 
tion’s 1958 Outing at the Torresdale- 
Frankford Country Club on May 
23rd. 

The outing, under the chairmanship 
of A E Raimo, John Campbell & Co, 
Inc, attracted its usual large turnout 
in ideal weather. 

Assisting Mr Raimo were the fol- 
lowing: golf—W W Gleadall, Textile 
Chemical Co; darts, cards, quoits— 
L R Croce; prizes—J M Jester Jr, 
Amalgamated Chemical Corp; dining 
—C P Hoffner, Hoffner Rayon Co; 
savings bond sales—J W Huber, 
Onyx Oil & Chemical Co: reserva- 
tions—Ernst W Empting, Verona 
Dyestuffs; finance—C A_ Seibert, 
Scholler Bros; printing—D W Robin- 
son, Para Chem, Inc; publicity—G C 
Wunsch, North American Lace Co; 
entertainment—L Kevin McChesney, 
Leatex Chemical Co. 





Walter W Gleadall, golf chairman; Ed 
Smith, low gross winner; William S Sol- 
lenberger, DV Section chairman 





Clarence A Seibert, treasurer & councilor, DV Section; Donald 
W Robinson, councilor, DV Section; George O Linberg, AATCC 
president; Weldon G Helmus, AATCC vice president, Central 
Atlantic Region 
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Metropolitan 


( VER 450 members and guests at- 

tended the annual outing and 
golf tournament of the Metropolitan 
Section on June 6th at the North 
Jersey Country Club, Wayne Town- 
ship, NJ, making the affair the largest 
ever to be held by the Section. More 
than 200 participated in the golf 
tournament. 

Chairman in charge of the outing 
was Michael F Costello of Jacques 
Wolf & Co, with a committee consist- 
ing of Hugh J Bonino, Metro-Atlantic, 
Inc; Chris W Farrell, Althouse Chem- 
ical Co; Eugene J Grady, Jacques 
Wolf & Co; Gerard Heine, Koppers 
Co; Richard P Monsaert Jr, Puritan 
Piece Dye Works; and Jack M 
Schandler, Rohm & Haas Co. 

The golf tournament featured a tie 
for low gross, with Martin E Manga- 
relli, Franklin Finishing Co, and 
Robert W Brewer, Koppers Co, card- 
ing 76s. Mr Mangarelli was the winner 
by matching cards. Edwin G Frick, 
Allied Textile Printers, Inc, was third 


Delaware Valley Section Outing 
May 23, 1958 ¢ Torresdale-Frankford Country Club, 


(All captions read left to right) 





Donald E Marnon, chairman & coun- 
cilor, Metropolitan Section; Thomas H 
Hart, DV Section councilor; Richard P 
Moscert Jr, secretary & councilor, Metro- 
politan Section 





Arthur M Gordon; George G Wunsch, DV 
chairman; A L Raimo, outing chairman; W Morlock; | Arthur 


with a 77, and Richard L Jones, 
Royce Chemical Co, was fourth with 
78. 

Low net honors were taken by 
Herbert Marzell, E I duPont de 
Nemours & Co, Inc, with a net of 67. 
George Maynard, Warwick Chemical 
Div, was second with a 68; Herman 
Moeller, Du Pont, third with a 69; 
and Raymond J Cote, Steinfeld 
Fabrics, fourth with a 70. 

The putting contest was won by 
Chris W Farrell. 

The annual Martin Weiner Co 
fashion plate award for the brightest 
printed sport shirt was won by P J 
Wood, Royce Chemical Co. 

A special award was presented to 
Robert F Holoch in appreciation of 
his 35 years service as chairman of 
the horseshoe pitching contests at the 
outing. 

Because of the popularity of this 
outing, a motion was put forward to 
investigate the possibilities of holding 
a fall outing or placing restrictions on 
the spring outing, as many members 
have been unable to procure tickets. 

(Photos on page P495) 


Philadelphia, Pa 





Walter W Gleadall, golf chairman; 
Carter Ferguson, low net winner; William 
S Sollenberger, DV Section chairman 


é 4 x 
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Section publicity 
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Metropolitan Section Outing 







June 6, 1958 


North Jersey Country Club, Wayne Twsp, NJ 





(Photos by Louis J Dogin) 








Some of the Metropolitan Section’s ‘brass’ | to r: Richard 
P Monsaert Jr, secretary; Weldon G Helmus, national vice 
president and member of the Section’s Executive Committee, 
John H Hennessey, member, Executive Committee; Brendan 
F Quigley, Max W Winkler, and Arthur J Kellner, national 
councilors representing the Metropolitan Section. 





L to r: Martin F Mangarelli, low gross winner; Michael F 
Costello, Jack M Schandler, and Chris W Farrell. 


Partial view of large gathering at dinner 








P J Wood (left) receives fashion plate award for the out- 
standing sport shirt from Outing Chairman Costello as Charles 
Minoff, Texstyle Corp, award donor, looks on. 





The “‘reception committee” at the outing: | to r: Eugene F } 
Grady, Jacques Wolf & Co, Michael F Costello, Jacques Wolf | 
& Co, outing chairman; Gerard Heine, Koppers Co. 


Robert F Holoch (left) receives trophy from Outing Cheirman 
Michael F Costello in recognition of his 35 years’ service as 
chairman of the horsehoe pitching contest. 
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Mid-West 
HE Mid-West Section held its 
last meeting of the season on 
June 14, 1958 in conjunction with 
its 26th Annual Outing at Browns 
Lake Resort, Burlington, Wis. 

Outing activities began on Friday, 
June 13th, with a two-ball foursome 
golf tournament in the afternoon. 

Saturday’s schedule called for golf 
and softball in the morning, and 
horseshoes and shuffleboard in the 
afternoon. 

A cocktail party preceded the 
banquet and awards in the evening. 

Chairman for this year’s outing was 
Roger G Carr, Geigy Dyestuffs. He 
was assisted by George Chabot, R R 
Blank, Jerry Frericks, C J Kurowski, 
William Paine, Victor Braun, Archie 
Alexander, Otto Grulke, George 
Willgeroth, James Whalen, William 
Fischer, and Frank Gurry. 

The business meeting was called to 
order with 119 members and guests 
present. John Eich, chairman of the 
Nominating Committee, nominated 
the present officers for another term 
in office. He also nominated Edwin I 
Stearns for councilor to replace J G 
Stott, who has completed three years 
in the office. The nominations were 
voted on and passed. 

Because of decline in attendance at 
recent meetings in Cincinnati, it was 
voted ts hold the Section’s 1959 
Spring meeting in Milwaukee. Next 
year’s outing will again be held at 
Browns Lake Resort, and arrange- 
ments have been made with the 
nearby Waterford Golf Course. 


AATCC 





AATCC Calendar 






























COUNCIL 

Sept 19 (Charlotte, NC); October 30 (Conrad 
Hilton Hotel, Chicago, Ill); May 1959 (Mont- 
real, Canada) 


NATIONAL CONVENTIONS 

Oct 30-Nov 1, 1958 (Hotel Conrad Hilton, 
Chicago); Oct 8-10, 1959 (Sheraton Park and 
Shoreham Hotels, Washington, DC); Oct 6-8, 
1960 (Sheraton Hotel, Philadelphia, Pa); Sep- 
tember 28-30, 1961 (Buffalo, NY); 1962 
(Southern Region) 


DELAWARE VALLEY SECTION 


Sept 12 (Wilmington Meeting), Oct 17, 
Dec 5 


NIAGARA FRONTIER SECTION 


Sept 26 (Niagara Falls, Ont); Oct 24 (joint 
meeting with CATCC at St Catherines, Ont) ; 
Dec 5 (Buffalo, NY); Feb 20 (Niagara Falls, 
Ont); April 4 (Hamilton, Ont—joint meeting 
with CATCC) 


NORTHERN NEW ENGLAND SECTION 


Sept 12 (Outing—Wachusett Country Club, 
West Boylston, Mass); Oct 17 (QM Research 
& Development Ctr, Natick, Mass); Dec 5 
(Hotel Vendome, Boston, Mass); Jan 16 
(Colonial Club, Lynnfield, Mass) 


PIEDMONT SECTION 
Sept 19-20 (Hotel Charlotte, Charlotte, NC) 


RHODE ISLAND SECTION 


Sept 26 (Management Night — Warwick 
Country Club); Oct 23 (Providence Engineer- 
ing Society); Dec 4 (Annual Meeting—John- 
son’s Hummocks Grille, Providence) 


SOUTH CENTRAL SECTION 
Sept 13 (Hotel Patten, Chattanooga, Tenn) 


SOUTHEASTERN SECTION 


Sept 13 (Ida Cason Callaway Gardens, Chip- 
ley, Ga); Dec 6 (Atlanta, Ga) 


WESTERN NEW ENGLAND SECTION 


Sept 26 (Hartford, Conn); Oct 24 (Annual 
Meeting—Rapp’s_ Restaurant, Shelton, Cenn; 
Dec 5 (Rapp’s Restaurant, Shelton, Conn) 


SUBJECT 


AND SPEAKERS BUREAU 


The Subject and Speakers 
soliciting additional papers to 
subjects and speakers. 


Bureau Committee of 
augment its 


AATCC is now 


current file of available 


Quarterly, a listing of these subjects is circulated to all local sections 


of AATCC, with an invitation to 
contact the speakers for section 
more than 
service. 


50 subjects, and many sections have benefited 


local section program chairmen to 
meetings. This file now consists of 
from this 


Those who have papers ready or in the process of preparation are 
invited to submit an abstract of the paper to the chairman or other 


members of the Committee. 


Papers of a general nature,’ as well as technical papers, will be ac- 


ceptable. 


SUBJECT AND SPEAKERS BUREAU COMMITTEE 


Mathew J Babey, chairman 
P O Box 205 
Bound Brook, NJ 


Richerd R Frey 
¢.4TCC Headquarters 
O Box 28 
owell, Mass 
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Charles A Whitehead 
American Dyestuff Reporter 
44 East 23rd St 
New York 10, NY 
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Future Papers 


The following material has been 
submitted to date to the publishers of 
American Dyestuff Reporter. Subject 
to the approval of the AATCC Publi- 
cations Committee, it will appear in 
the Proceedings in future issues. 

Authors, section officials, and com- 
mittee chairmen are required to in- 
spect this list and notify the publishers 
if there are any omissions. 





“The Mechanism of Dyeing Orlon 
42 Acrylic Fiber’—T Vogel, J M A 
deBruyne and C L Zimmerman, 
American Cyanamid Co 

“Practical Emulsions” — Paul 
Becher, Atlas Powder Co, Inc 

“Recent Developments in the 
Chemical Finishing of Textiles”, Fred 
Fortess, Celanese Corp of America 

“Wash-Wear Resins for White 
Cotton Fabrics”—Hector C Borghetty, 
Rohm & Haas Co 

“Nylon Carpet—Growth and Tech- 
nology”—Graham C Richardson, E I 
duPont de Nemours & Co, Inc 

“Dyeing Darvan Dinitrile Fiber”— 
Helen G Sommar, B F Goodrich 
Chemical Co 

“The Continuous Dyeing of Syn- 
thetic Fibers and Blends”—J J Ianna- 
rone and W J Wygand, E I duPont 
de Nemours & Co, Inc 





AMERICAN DYESTUFF 
REPORTER 


BINDER 


—to hold all 26 issues of the Dye- 
stuff Reporter as they come out in 
1958. Get one for 1957 copies as 
well. 


—Sturdy, hard-cover, locking metal 
blades. Keeps copies safe, clean, 
neat and handy. Name is gold- 
stamped on front and spine. 


ONLY $3.50 EACH 


Send check with order to: 


AMERICAN DYESTUFF 
REPORTER 


44 East 23rd Street 
New York 10, NY 
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THE SECOND EDITION 


of 
THE COLOUR INDEX | 


IN FOUR VOLUMES 
IS NEARING COMPLETION | 


Volumes 1, 2 and 3 are being distributed to 
prepaid subscribers. 
Your prepaid order will bring these three 
main volumes to you immediately. 
Volume 4, completing the set, will be ready 


in the Fall. 
The First Edition of the COLOUR INDEX was published in 1924 and 


now, thirty-four years later, the Second Edition is nearing completion. 
You cannot afford to wait for some future edition and there is available | 
no other current index of world coloring matters. 


A LIMITED EDITION 
SETS STILL AVAILABLE 


at 


$112.90 the Set Delivered 


Your prepaid subscription received promptly will insure complete delivery this year of 
this tremendously valuable work on the free world’s dyestuffs and pigments in commer- 
cial use. Published by the Society of Dyers and Colourists (British) and the American 
Association of Textile Chemists and Colorists, these four volumes represent ten years of 
intensive work in assembling and editing the data. They include approximately 3000 
pages of application and fastness properties of coloring matters as furnished by world 
manufacturers, chemical and structural information, characteristic reactions, index of 
products and trade names, fastness tests and rating methods, new and old COLOUR IN- 
DEX NUMBERS, Schultz and AATCC prototype numbers and a Hue Indication Chart. 


Further Particulars from 
American Association of Textile Chemists and Colorists 
PO Box 28, Lowell, Massachusetts 
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News of the Trade 


Cotton Wash-Wear Finish 
Under Test for Use by 
Local Drycleaners 


American-Marietta Acquires 
Sodyeco 

American-Marietta Co, Chicago, Ill, 
has become a major producer in the 
dyestuffs industry through its recent 
acquisition of the business of Southern 
Dyestuff Corp. Officials of the two 
firms consumated the transaction at 
Charlotte, NC. The transaction was 
approved by Southern Dyestuff share- 
owners on June 30th. 

Principal business of Sodyeco is the 
supplying of vat, sulfur and pigment 
dyes to many segments of the textile 
industry in the U S, Canada and other 
textile-producing countries. 

This new acquisition strengthens 
American-Marietta’s position in the 
production of basic end products of 
chemical research, and in world mar- 
keting. Sodyeco, which has numerous 
active patents in the US and in most 
dyestuff-producing countries of the 
world, recently purchased a 50% in- 
terest in the largest sulfur dye pro- 
ducer in Central and South America, 
Naegeli, SA of Rio de Janeiro, Brazil. 

Sales of Sodyeco reportedly have 
tripled since 1952 and show a 15% in- 
crease for the current fiscal year, 
which ended on June 30th. 


ASTM Holds Session on 
Textiles at Annual Meeting 

The collection and use of data in 
the textile manufacturing industry 
was discussed at the session on tex- 
tiles held at the ASTM Annual Meet- 
ing, Boston, June 22-27. The session 
was held following the Annual Presi- 
dent’s Luncheon at which the Soci- 
ety’s retiring president, Richard T 
Kropf, vice president and director of 
research, Belding Heminway Co, Inc, 
presented his annual address. 

In a paper entitled “Data Under 
Difficulties,” E R Schwarz of the Mas- 
sachusetts Institute of Technology 
discussed the laboratory problems 
faced in obtaining data under cir- 
cumstances which make adequate ob- 
servations imperfect or impossible. He 
discussed these in terms of demon- 
stration and examples and pointed 
out the importance of the trained-ob- 
server in testing and research. 

A second paper with a similar title, 
“Difficulties with Data,” was pre- 
sented by Kenneth Fox and Richard 
Wells of Fabric Research Laborato- 
ries, Inc. Their presentation outlined 
the problems of utilizing data as re- 
lated to production, cost, quality, 
efficiency, and other practical mill and 
commercial considerations. 
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Wash-wear finishes for cotton gar- 
ments, designed for application by 
local drycleaners, have been devel- 
oped by scientists of the US Depart- 
ment of Agriculture and the dryclean- 
ing industry. 

Chemists of the National Institute 
of Drycleaning at Silver Spring, Md, 
working with USDA’s Agricultural 
Research Service, are now testing 
several crease-holding, wrinkle-re- 
sisting resin finishes, which can be 
applied to cotton garments with 
standard drycleaning equipment. 

The most promising of the new fin- 
ishes under study by USDA and in- 
dustry workers reportedly has given 
good results in preliminary tests. It 
has shown good ability to hold 
pressed-in creases as well as to resist 
unwanted wrinkles. This finish can 
be applied to garments after they are 
made. 

The process consists of wetting the 
garment in a resin solution (contain- 
ing a thermosetting resin, a thermo- 
plastic resin, a silicone emulsion, two 
catalysts, and a surface-active agent), 
then shaping, pressing, drying, and 
curing the resin finish in a single 
cperation, and after-curing in a hot- 
air cabinet. Finally the garment is 
washed and tumble-dried before de- 
livery to the owner. 

Because of the need for closely con- 
trolling conditions under which the 
fabric is treated, the process is not 
suitable for application by the house- 
wife. 

The finish will not last the life of 
the garment, but on the basis of cost 
studies, USDA scientists believe the 
treatment will be inexpensive enough 
to justify renewal. 


Amalgamated-Southern 
Changes Name 

The name of Amalgamated-South- 
ern, Inc, Greensboro, NC, has been 
changed to Cindet Chemicals, Inc, in 
keeping with the fact that the firm is 
no longer associated with any other 
company. 

Cindet Chemicals, Inc, will continue 
to manufacture a broad line of textile 
chemical specialties at its plant on 
High Point Rd at Sedgefield, Greens- 
boro. 

President of the firm is Robert A 
Bruce, who is one of the founders of 
Amalgamated Chemical Corp of 
Philadelphia, Pa. 
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International Committee on 
Detergents Formed 


Following the constitution of the 
provisional Comité International de la 
Détergence (International Committee 
on Detergents) during the 2nd Inter- 
national Congress on Surface Activity 
in London in April 1957, a meeting of 
some fifty French and foreign dele- 
gates was held in Paris on April 15, 
1958. 


During the day’s work, the Comité 
International de la Détergence (CID) 
was definitely formed. 


Following invitations sent out by 
the Comité Francais de la Détergence, 
the chairman of which is Léon 
Duverger, also president of the 
Chambre Syndicale Tramagras, the 
delegates of the Committees on De- 
tergents of the following countries 
unanimously voted the bylaws of the 
CID: Belgium, France, West Ger- 
many, Greece, the Netherlands, Spain, 
and Switzerland. 

The following were excused: Aus- 
tria, Denmark, Israel, Italy, and 
Poland. 

In addition, Committees on Deter- 
gents are being organized in Argen- 
tina, Japan, Portugal, the United 
Kingdom, and the USA. 

The CID intends to work in close 
collaboration with such international 
bodies as ISO (International Organ- 
ization for Standardization), IUPAC 
(International Union of Pure and Ap- 
plied Chemistry), etc, and has set as 
its prime purpose the preparation of 
international standardization in the 
fields of terminology, analysis and 
testing methods. 

With this in view, three technical 
international commissions have be- 
gun to work, under the chairmanship 
of specialists, who, on 15th April, 
gave an account of what had been 
achieved so far. 

After voting to accept its proposed 
bylaws and budget, the CID elected 
Mr Duverger president. Walter Hagge, 
president of the German Committee 
on Detergents, was elected vice pres- 
ident. Both were elected unanimously. 

The CID, which, among other 
things, undertakes the organization of 
World Congresses on Surface Activity, 
will hold the next one in Western 
Germany, in 1960. It will be organized 
by the German Committee on Deter- 
gents. 

The Secretariat of the CID is lo- 
cated at 70 Champs-Elysées, Paris 
(8°), France. 
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DuPont Opens New Pigments- 
Electrochemicals Service Lab 


A new $5 million laboratory to pro- 
vide service to customers and for 
evaluation of new or improved prod- 
ucts of its Electrochemicals and Pig- 
ments departments has been opened 
by the Du Pont Company at Chestnut 
Run, Pa. 

Although some facilities are shared 
jointly by the two departments, the 
building houses separate laboratories 
for product development in the tex- 
tile, paper, plastics, ink, metals, and 
allied chemical fields. 

[In connection with the opening, the 
Du Pont Company announced the de- 
velopment of a new family of red pig- 
ments, the Monastrals. 

For both departments, the labora- 
tory provides a center for research 
work on problems of customers, for 
customer visits, development work 
on new products and new uses for 
established products and training of 
field technical representatives. Sales 
service facilities for the Electrochom- 
icals Department formerly were 
maintained at its Niagara Falls plant. 
Prior to the completion of the new 
building, the Pigments Department 
operated separate service laboratories 
at Newark, NJ, and at its Newport, 
Del, plant. 

The laboratory contains 8,000 
square feet of floor space, including 
150 separate rooms, laboratories, and 
demonstration areas. The technically 
trained staff of 130 includes chemists, 
chemical engineers, metallurgists, and 
other specialists. 

The Electrochemicals wing, on one 
floor, contains equipment for dupli- 
cating customer operations in the 
sodium, peroxygen, chlorine, vinyl, 
and related product fields. 

The Pigments laboratory occupies 
two floors and has facilities for de- 
veloping tailor-made pigments. In ad- 
dition, there are complete technical 
service facilities for titanium, silicon, 
and niobium, also made by the Pig- 
ments Department. 

The Pigments area contains 40 la- 
boratory and testing rooms. Other 
areas contain ball mill and roller 
grinding, spraying, accelerated weath- 
er testing, and oven-baking equip- 
ment. Special equipment includes a 
textile spinning machine for proces- 
sing of mass pigmented fibers, plastics 
extruder, roofing granule machinery, 
rubber mills, paper making and cal- 
endering, and a printing press. 

Other facilities determine pigment 
performance under controlled condi- 
tions. An indoor test room, with a 
50-foot glass wall, provides uniform 
northern exposure for test panels. 
Outdoor test panels are prepared in 
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Mass pigmentation of textile fibers at Du Pont’s new Pig- 
ments Sales Service Laboratory. Here single-end spinning ma- 
chine is used for making viscose rayon pigmented with a new 
Monastral red. In this technique, color is put into the yarn 


instead of applied to the surface. 





Textile research at Du Pont’s new Pig- 
ments Sales Service Laboratory. Here a 
technical service representative winds 
pigmented acetate fiber on mirror cards. 
They are used for color comparisons and 
for sample books. Du Pont color pigments 
are used in solution-pigmented acetate, 
rayon and other man-made fibers for 
lightfast coloration. 


another area and installed at the 
nearby test farm. 

An important laboratory function 
will be to develop pigment formula- 
tions for customer use. This includes 
evaluation as to stability in storage, 
ease of application, appearance, and 
durability. 

The Electrochemicals wing is divi- 
ded into four major product areas— 
peroxygen, vinyl, sodium, and chlo- 
rine. Seventeen individual laborato- 
ries are grouped around large de- 
monstration areas in which there is 
extensive equipment which dupli- 
cates customers’ operations on a semi- 
works scale. 

In the peroxygen area, latest equip- 
ment is available for bleaching tex- 
tiles, paper, and other products. 
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Bleaching of fabrics at Du Pont’s new 
Electrochemicals Sales Service Laboratory. 
Here results of a Launder-Ometer-acceler- 
ated washing test are being checked. 
Bottles are pre-heated in rack at right. 
Bleach and textile samples are added 
just before bottles are transferred for 
washing. 









Another area is devoted to polyvinyl 
alcohol and polyvinyl acetate. 

Maximum use of color and many 
products of both departments have 
been incorporated in the building. In 
the Pigments wing, walls and floor 
tiles of various colors are used to 
distinguish the separate work areas. 
The lunch room and conference room 
in the Electrochemicals wing are pan- 
elled with porcelain-coated aluminum 
tiles. 

The red brick and steel frame struc- 
ture is similiar architecturally to other 
sales development laboratories on the 
Chestnut Run site, operated by the 
company’s Textile Fibers, Polychem- 
icals, and Film departments and one 
operated jointly by the Elastomer 
Chemicals and Organic Chemicals 
departments. 
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me EVERY DROP IS GOOD REASON 





WHY TEXTILE PROCESSORS PREFER 


© Nacconol SL 


~ DETERGENT 


or 





yl } NACCONOL SL is the biggest-selling liquid alkyl aryl sulfonate in the textile 
o industry. The cleanliness and clarity you see in every drop tell you why. 

ve NACCONOL SL is a homogenous liquid that stays clear . . . never separates . . . 
In even at temperatures below 32°F.! 

or j 

to In the drum or through plant pipelines, it’s clean and easy to handle. No dissolving 
- 4% needed . . . you just add water to make the desired concentration. 

m 

™ Yet the extra quality of NACCONOL SL costs you no more. In fact, it gives you 
m better money value . . . more cleaning power per dollar . . . than most dry products 


on an active ingredient basis. 


er We will gladly send you a sample and quote on your needs. Write today. 

1e ; e 

ne llied 

1- 

ne NATIONAL ANILINE DIVISION hemical 
sag 40 RECTOR STREET, NEW YORK 6,N. Y. 


is 





Akron Atlanta Boston Charlotte Chattanooga Chicago Greensboro Los Angeles 
New Orleans Philadelphia Portland, Ore. Providence San Francisco Toronto 


58 July 14, 1958 AMERICAN DYESTUFF REPORTER 29A 











APEX , 
; of neds | 
for a luxurious smooth 
and soft hand... 


-— my 


a 
TENNESSEE CORPORATION 





LIQUID 


D/ 
Soha "Pe, 


SY QUALITY os) 
om 


” $02 


For Effective Removal of 


RESIDUAL 
CHLORINE 


Tennessee’s Liquid Sulfur 
Dioxide Is a Most Efficient and 
Economical Antichlor 















SO,, accomplishes the following—Acid- 
ifies alkaline hypochlorite making it 
easier to wash out. Reduces chlorine 
to the harmless valence minus one 
(Cl-1!)! Leaves fabric acid free. 


Tennessee’s Liquid Sulfur Dioxide is also 
very effective as a reducing, bleaching 
and neutralizing agent, and pH control. 


Available In: 
@ CYLINDERS 
e@ TON DRUMS 


@ TANK TRUCKS 
® TANK CARS 


We would like to consult with you on 
the possibilities of Tennessee's Liquid 
Sulfur Dioxide in your processing. 


TENNESSEE @ Cig CORPORATION 


617-29 Grant Building, Atlenta, Georgie 
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VELVAPEX 8121 
For nylon tricot and 
cotton knit goods. Used 
either alone or with resins and 
weighters. Can be applied on whites 
treated with many opticals. In 
liquid form and dissolves instantly. 
Compatible in the dye bath as 
well as in the finish. Highly 
resistant to discoloration. 
Substantive, durable and 





compatible. 


VELVAPEX 214-250 


For rayon-acetate and } 


synthetic blends. Compatible | 


with a wide variety of 


resins, catalysts and dye fixatives. 
Full, soft hand with outstanding 
resistance to abrasion and needle 


cutting. Unusual antistatic 
properties. Soft, smooth, 
readily dispersed paste. 


A COMPLETE LINE 


INttelalieeny Colaltelalia Sehiloliie | 
softeners of all types. 


Full range of chemical character- 


istics. For all fibers, blends 
and constructions. Use alone, 
in resin mixes, or in dye 





bath, as required. 


Manufacturers of Chemicals Since 1900 
200 South First St., Elizabethport 1, N. J. 
Telephone: Elizabeth 4-5420° . 


REPORTER 
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A D Little Completes 
Textile Education Survey 


Arthur D Little, Inc, industrial re- 
search company of Cambridge, Mass, 
has submitted its final report, “Pre- 
liminary Survey of Textile Educa- 
tion,’ to the National Council for 
Textile Education. NCTE asked the 
Cambridge firm to help assess the 
needs of the industry that the col- 
leges offering collegiate-level instruc- 
tion in textiles could remedy by train- 
ing and educating its future personnel. 

Alarmed by the public attitude to- 
ward the textile industry and its 
effect on the unique industrial educa- 
tional centers represented on the 
NCTE, the Council sought outside 
evaluation of the professional prepa- 
ration offered by the textile colleges 
and of the opportunities for their 
graduates in the textile industry. A D 
Little, Inc, conducted a survey among 
the colleges, their over 20,000 gradu- 
ates, and industry leaders, the first 
such study since the Feiker report to 
the Textile Foundation in 1934. 

The new survey appears to show 
that industry personnel “must be 
prepared to assume broader respon- 
sibilities . . . to progress to the higher 
executive levels,” and the “major 
emphasis of their training should be 
in fundamentals rather than in spe- 
cialization” to do this. Traditional 
textile college curricula have empha- 
sized specialized vocational courses. 
The Little report urges expansion of 
the present trend toward “basic prin- 
ciples of engineering and science” and 
more liberal arts and management 
courses with consideration of only the 
fundamentals of textile science and 
technology. 

Contrary to general opinion, op- 
portunities for textile graduates are 
promising, according to the survey, 
and will continue to increase. Among 
the alumni, 60 percent of the BS de- 
gree-holders remain in the industry, 
and 23 percent go into textile-related 
industries. The ultimate annual com- 
pensation of textile college graduates 
is apparently as high or higher than 
that of the major types of engineer- 
ing graduates. However, initial annual 
income is less than that of the other 
engineers. 

The study appears to give reassur- 
ance to those textile colleges which 
began to revise their curricula a few 
years ago in an effort to fulfill their 
obligations of providing well-trained 
manpower and leadership to the in- 
dustry by emphasizing technological 
and _ scientific fundamentals and 
broader training in the liberal arts. 

The following institutions are rep- 
resented on the National Council for 
Textile Education (dates in paren- 
theses indicate year of establishment 
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of textile courses): Philadelphia Tex- 
tile Institute (1884), Lowell Tech- 
nological Institute (1897), Clemson 
Agricultural College (1898), New 
Bedford Institute of Technology 
(1899), Georgia Institute of Technol- 
ogy (1899), North Carolina State 
College (1899), Rhode Island School 
of Design (1903), Bradford Durfee 
College of Technology (1904), Texas 
Technological College (1925), and 
Alabama Polytechnic Institute (1929). 





PTI Graduates 8l 


Sixty-nine BS degrees, eight di- 
plomas, and four certificates of pro- 
ficiency were awarded to eighty-one 
students from the United States and 
abroad at the 74th Commencement 
exercises of the Philadelphia Textile 
Institute, held June 7th at the Insti- 
tute campus. 

Seventeen seniors were awarded 
BS degrees in chemistry and dyeing, 
and 52 received BS degrees in tex- 
tile engineering. Two diplomas in 
technology of knitting and six in 
technology of textiles were awarded 
to students who had completed the 
3-year courses. Four certificates of 
proficiency were awarded for com- 
pletion of the six-year evening school 
courses, two in chemistry and dyeing 
and two in textiles. 

Principal speaker at the exercises 
was J Spencer Love, chairman of the 
board and president, Burlington In- 
dustries, Inc, who was conferred with 
the honorary degree, Doctor of Tex- 
tiles, by Bertrand W Hayward, PTI 
president. 

Dr Hayward also conferred honor- 
ary degrees upon M Ear! Heard, vice 
president in charge of research, West 





Bertrand W Hayward (left), president, 
Philadelphia Textile Institute, congratu- 
lates J Spencer Love, board chairman and 
president, Burlington Industries, recipient 
of the honorary degree, Doctor of Textiles, 
and principal speaker at 74th Commence- 
ment Exercises of the Institute. 
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Point Mfg Co (Doctor of Textile 
Science); W Lyle Holmes, president, 
Archibald Holmes & Sons, Inc (Doc- 
tor of Textiles); and William J Lane, 
Pennsylvania State Senate (Doctor of 
Humane Letters). 

A Ward France, dean of faculty at 
PTI, presented the candidates for 
graduation, and the degrees were 
conferred by President Hayward. 

Donald B Partridge, PTI dean of 
students, presented the following 
award winners: 

AATCC Prize—Charles B DeGreen 

AATT Prize—Edward W Harris 

Textile Veterans Association Honor 
Medallion—Donald Stogo 

Edward W France Memorial Citi- 
zenship Award—Frank Scardino 

Fraternity Prizes—Thomas C Cox 


(Phi Psi); Saverio Russo (Delta 
Kappa Phi); Alfred Sussman (Sigma 
Phi Tau) 

Mrs George Cavendish, grand- 


daughter of Sara Tyler Wister, pre- 
sented the Sara Tyler Wister awards 
for students with the highest academic 
standing for the full length of their 
respective courses. In the chemistry 
and dyeing course, Charles B De- 
Green was awarded Ist prize, and 
Thomas C Cox, 2nd prize. 





73 Receive Textile Degrees 
at LTI, First Plasties 
Engineering Degrees Granted 


The Lowell Technological Institute 
awarded degrees to a graduating class 
of 115 during its 60th annual com- 
mencement exercises on June 15th, 
with 73 students receiving degrees in 
textiles or chemistry. 

Highlighting the exercises was the 
granting of the country’s first BS de- 
grees in plastics engineering, as eight 
men completed the course instituted 
in 1954. 

Martin J Lydon, president, con- 
ferred the degrees and awarded the 
honorary degree of doctor of science 
to Assistant Secretary of Defense E 
Perkins McGuire, former trustee and 
1928 alumnus of LTI, who was com- 
mencement speaker, and Philip S 
Marden, author and publisher. 

Of the 73 students who received 
textile degrees, four received the MS 
in textile chemistry, and four re- 
ceived the MS in textile engineering. 
Sixty-nine BS degrees were awarded 
as follows: 17 in textile chemistry, 35 
in textile engineering, nine in textile 
technology, and five in textile sales 
and management. 

Receiving graduation prizes were 
Philip E Swanson (AATT award, the 
President’s medal, and the Dean’s 
key); W Preston Cooper (NTA Cot- 
ton Medal and Textile Veterans As- 
sociation award); and C William 
Rowntree (Phi Psi award). 
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Linberg, Leonard, Clayton 
Honored at LTI Alumni 
Reunion 


George O Linberg, Synthron, Inc; 
Bryon Leonard, East Weymouth Wool 
Scouring Co; and Harold E Clayton, 
Clayton Hosiery Mills, were honored 
by alumni of Lowell Technological 
Institute at the 59th annual reunion, 
held May 24 at Lowell, Mass. 

Mr Linberg, president of AATCC, 
was awarded Honorary Membership 
in the LTI Alumni Association. Messrs 
Leonard and Clayton, who are LTI 
alumni, received Honorary Awards. 
LTI Alumni President Clifford Har- 
vey, Vertipile, Inc, made the presen- 
tation during the annual business 
meeting. 

Other highlights of the Reunion, of 
which Robert E Morrison of the LTI 
faculty and Edward M Lynch of The 
Derby Co, Inc, were cochairmen, in- 
cluded the luncheon, at which LTI 
seniors are guests of the Alumni As- 
sociation; a baseball game between 
LTI and the University of New Hamp- 
shire; guided tours of the LTI Plas- 
tics Laboratory; an exhibit of LTI 
Archives; and the traditional social 
hour and annual banquet at the 
Andover Country Club. 





Canadian Textile Conference 
Huge Success 


Delegates from all over Canada 
gathered in Montreal’s Queen Eliza- 
beth Hotel recently for an event 
unique in world textile history. With 
“a place for all,” the Canadian Textile 
Conference is believed to have been 
the first gathering of its type ever 
held. 

More than 800 men and women rep- 
resentatives of the vast Canadian pri- 
mary textile industry registered for 
the business sessions, and it is esti- 
mated that some 5,000 people saw the 
mammoth fashion shows scattered 
throughout the three days. 

More than a year in the planning, 
the Conference covered almost every 
phase of textile industry business 
with more than 30 speakers, many of 
national and international fame. Two 
separate programs were arranged to 
provide the ladies with alternate 
events during the more _ technical 
business sessions. 

The Conference was organized en- 
tirely by the primary textile industry 
and its member groups and was de- 
signed to attract technicians, design- 
ers, marketing experts, economists, 
accountants, management, etc. At the 
same time the program included a 
place for chemical suppliers, garment 
manufacturers, retailers and con- 
sumers. 
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Zelomek Declares Outlook 
Good at TDI Meeting 


Speaking at the Annual Meeting of 
the Textile Distributors Institute, Inc, 
last month, A W Zelomek, president of 
the International Statistical Bureau, 
Inc, presented an encouraging report 
for the future in his address “The 
Outlook for the Rest of the Year,” 
with emphasis on textiles and apparel. 

TDI’s retiring president, Walter 
Ross, president of Rosewood Fabrics, 
Inc, was elected chairman of the 
board. 

Mr Ross is succeeded in the presi- 
dency by Nat Leavy, of Goldstein & 
Leavy, Inc. Elected vice presidents 
are Irving Roaman, Reliable Textile 
Co, Inc; Louis E Kates, French Fab- 
rics Corp; Louis J Brenner, Shirley 
Fabrics Corp; and James P Marion Jr, 
Bloomsburg Mills, Inc. Ira Jacobson, 
Cohn-Hall-Marx Co, was elected 
treasurer, and Hilda Wiedenfeld con- 
tinues as executive director. 

Jackson A Spears, Burlington In- 
dustries, Inc, chairman of the Nomi- 
nating Committee, offered a slate of 
23 candidates, who were elected to 
the board of directors. 

Preceding the annual meeting, a 
special meeting of the board of direc- 
tors voted on various amendments 
to the constitution, including a provi- 
sion for Associate Membership. Pre- 
viously this provisiorl remained un- 


defined. 


Emkay Names New Agency 


Emkay Chemical Co, Elizabeth, NJ, 
has named Gordon-Pilling, Inc, 90 
Broadway, Paterson 1, NJ, as its ad- 
vertising agency. 


Elvanol Price Reductions 


The Du Pont Company last month 
announced price reductions ranging 
from four and one-half to 15 percent 
on five major grades of Elvanol poly- 
vinyl alcohol in a move to broaden 
markets for the product. 

The reduction of 10 cents per pound 
on Elvanol 72-60, which is used for 
textile sizes, brings the new price to 
57 cents a pound. 

Prices of Elvanol 50-42 and 52-22, 
used in the manufacture of polyvinyl 
acetate emulsions, were reduced five 
cents a pound, making the new prices 
83 cents and 75 cents a pound respec- 
tively. Prices of Elvanol 71-30, used 
for unsupported transparent film, and 
Elvanol 51-05, used for textile sizes, 
were dropped three cents a pound. 
The new price for both is 64 cents a 
pound. 
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Ontario Section, CATCC 
Outing Attracts Record 
Crowd 
Under ideal conditions, a record 
number of members of the Ontario 
Section of the Canadian Association 
of Textile Colourists and Chemists 
met at the Cutten Golf & Country 
Club, Guelph, Ontario, on June 6th 
to take part in the Annual Golf 

Tournament and outing. 

For those not interested in playing 
golf, horseshoe pitching had been ar- 
ranged by the social committee headed 
by R B Weatherston, and other mem- 
bers spent the afternoon renewing 
friendships and relaxing in the bril- 
liant sunshine. 

Golf was played by 85 members and 
visitors, and President A J Tigert wel- 
comed 130 members and guests at the 
dinners. 

Prizes for the days outing were 
donated by numerous textile manu- 
facturing concerns and allied com- 
panies and were presented to the 
winners by G A Farley. 

Among members, J Linton carded 
low gross in the golf tournament, with 
J Houlihan second. Low net honors 
went to W Gudgeon, with H Zimmer- 
man second. H Miller was judged the 
“best dressed” golfer. 

Among visitors, K Taylor and V Hill 
took first- and second-place honors 
in low gross, while W Jepsen and 
G Neckrock were one-two in the low 
net feature. 

J Baily & H Lomas took top honors 
in horseshoe pitching, with R How- 
arth & J Mansfield second. 


Franklin Process Receives 


Ad Network Award 


Franklin Process Company, Provi- 
dence, RI, yarn merchants and pack- 
age dyers, was cited for excellence 
in advertising at the Annual Creative 
Awards Dinner of National Advertis- 
ing Agency Network at the Seignory 
Club, Montebello, Quebec, on June 
2nd. 

Advertising and promotion of the 
award-winning company is directed 
by George T Metcalf Co, Providence, 
KI. The Metcalf agency is Southern 
New England member of National 
Advertising Agency Network, which 
is comprised of more than forty affili- 
ated agencies in key markets through- 
out the United States and Canada. 

Direct mail promotion of Franklin 
Process, a division of Indian Head 
Mills, which was singled out for 
distinction, is supervised by George 
T Metcalf, chairman of the board of 
George T Metcalf Company. 
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two chambers available. 





A New Laboratory Instrument for Evaluating the Pilling and Fuzzing 
Characteristics of All Types of Fabrics. Will test up to 18 samples 
per hour. 

Results obtained correlate well with actual end use performance 
in respect to the number, type and size of pills as well as in surface 
distortion and general overall appearance. 

Duration of tests is controlled by an electric timer which may be 
set to automatically stop the test at any preselected time from one 
minute to 30 minutes. In action, specimens are constantly flexed and 
abraded multidirectionally by being rubbed against the neoprene 
liner as well as against the other fabric specimens. 

Specimens are cut 43% inches square at approximately a 45° bias to 
warp and filling direction for woven fabrics or to wales and course 
direction for knitted fabrics. 

Each cylindrical chamber is 5.75 inches in diameter by 6 inches 
deep. Impellers are 4.75 inches long and rotate at 1200 R.P.M. 
Powered from 115 V. 50 or 60 Cycle A.C. ordinary plug outlet. 





Write for bulletin giving technical 
details of this new instrument 


FADE-OMETER® 


used all over the wor'd as the standard test- 
ing machine for determining the action of 


; —_ sunlight on materials. 


LAUNDER-OMETER ® 


Standard testing machine of the A.A.T.C.C. 
for color-fastness and bleeding, shrinking, 
resistance to washing, testing dyes, soaps 
and detergents. 





ATLAS ELECTRIC DEVICES CoO. 


4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 


FADE-OMETER® e LAUNDER-OMETER® © WEATHER-OMETER® e ACCELEROTOR® oe SCORCH TESTER 
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Use water in your process? Geig 
TERGITOL f og hel ! New 
ERGITOL surtace-active agents can help you. Prior 

testing 

Whether vy : ies acai ee. have bi 
iether you want wetting action, penetration, TeniToL Cloud Properties headqu 
dispersion, detergency, or a combination of these Nonionics Point, °C. poratior 
a cols ideale: call 7 .  Oil-soluble emulsifier and Mills 
properties—there’s a Tercirot surfactant for you. detergent. ply Ge 


You can choose from nine TERGITOL nonionics. . Aromatic-soluble emulsifier woolen 


. and wetting agent. entitled 


TERGITOL nonionics are particularly good for emul- their n 
= ' 
! General purpose detergents, TS 
a ~ - . A laborat« 
sifying greasy soils, oils, and waxes—and holding - wetting agents, and emul- 
. , can ee: : sifiers. are rep 
them in stable suspension. TERGITOL nonionics offer houses. 
; Detergent and wetting agent 
you a wide range of solubilities—from complete oil at elevated temperatures or 
, in presence of dissolved 
solubility to complete water solubility even at elevated salts. 
temperatures. Detergent and wetting agent 
amet above 100° C. 
You'll want a copy of the new 40-page booklet ; Outstanding nonionic _wet- 
-overing the properties and uses of TERGIT erlare ting agent with good level- 
covering the properties and uses olf LERGITOL surtace- ing rewetting properties. 


active agents. Ask for F-5900. Address Department H, . Outstanding emulsifiers and | _ 
low-foaming detergents. 





Union Carbide Chemicals Company, Division of Union 


Carbide Corporation, 30 East 42nd Street, New York 






17, N. Y. In Canada: Carbide Chemicals Company, 






Division of Union Carbide Canada Limited, Montreal. 



















“Tergitol” and ‘Union Carbide”’ are registered trade marks of UCC. 
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Geigy’s New Entomological 
Labs Completed 


entomological research and 
chemical analysis laboratories for 
testing Mitin-mothproofed fabrics 
have been completed at the year-old 
headquarters of Geigy Chemical Cor- 
poration at Ardsley, NY. 

Mills which sign agreements to ap- 
ply Geigy’s Mitin mothproofer to 
woolen raw stock, yarn or fabric are 
entitled to free tests of samples of 
their materials from both of these 
laboratories. The results of these tests 
are reported to the mills and dye- 
houses. 


New 


The entomological laboratory infests 
samples of fabrics with webbing 
clothes moth and carpet beetle larvae 
for periods of two weeks to determine 
that they are impervious to damage 
from these wool-eating insects. The 
chemical analysis laboratory tests the 
samples to determine if sufficient 
Mitin has actually been applied. 

If Geigy’s researchers find the ap- 
plication is not what is prescribed, 
they give counsel to clients offering 
suggestions as to the steps their tech- 
nicians should take to obtain the 
proper results. If called upon, Geigy 
will send its own technicians to the 
mill to observe the application pro- 


, Bose 


cedures, or run an actual application 
themselves. Geigy’s testing proce- 
dure, developed over a period of 
twenty years, is said to be extremely 
accurate and is depended upon by 
certain Government agencies which 
must determine that the goods re- 
ceived are properly mothproofed. 


Another service offered Geigy 
clients is the free examination and 


testing of fabrics on which complaints 
have been registered. Geigy has de- 
liberately solicited fabrics and gar- 
ments that were mothproofed with 
Mitin and purportedly were damaged 
by moths in order that a history of 
performance under conditions of ac- 








Donald J Ott, director of research at Geigy Chemical Corp’s 
new entomological laboratory at Ardsley, NY, is shown placing 
on a balance a swatch glass containing excrement left behind 
on fabric by beetle larvae to determine its weight, which indi- 
cates the amount of damage, if any, to the cloth. The scale on 
the left is used to weigh swatches of fabrics to be tested, as 
part of the standard procedure for the fabrics weight loss test 
for determination of webbing clothes moth damage. The metal 
boxes contain test fabrics. 





Mr Ott checks the progressive destruction of unmothproofed 
wool fabrics which have been infested with webbing clothes 
moth larvae. The jar on the extreme right has just been ex- 
posed to the larvae, and each jar to the left of it represents ar 
additional week of exposure. The last one shows total destruc- 
tion after only two months feasting by the keratin-eating in- 
sects. Note the regulator and control unit on the upper shelf. 
Barely visible on the right in front of Ott’s jacket is a jar of 
vitamin-impregnated dog meal, which the insects are fed. 





A sample of the colored fluid containing Mitin is placed in a 
spectrometer, which gives a reading on the density of the color. 
The reading is then referred to a chart which indicates what 
percentage of Mitin was in the original fabric sample. 
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The first step in the chemical analysis of Mitin-mothproofed 
fabric, to determine what percentage of the compound has been 
applied, is to measure the weight of a test sample since the 
prescribed quantity is based on the weight of the fabric. Chemi- 
cal from the jar on the cabinet is applied to the fabric to draw 
out the Mitin. 
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tual use might be built up. It is 
claimed that no instance of damage 
by any of the thirteen species of 
keratin-eating moths or bettle grubs 
has yet been found on fabrics ade- 
quately mothproofed with Mitin. 
Damage, where it existed, was usually 
found to have been caused by such 
things as cigarette or acid burns, 
animal or nail tears or other causes. 
This service by a now well-recognized 
laboratory has simplified for the mills 
and retailers the handling of nuisance 
for false claims. 

To assure themselves of getting uni- 
form testing facilities, Geigy has bred 
with a high degree of care a culture 
of insects that have been selected by 
entomological authorities as standard 
test larvae. The insects bred by Geigy 
have a special diet, and to assure 
ideal conditions, are raised in a la- 
boratory with a uniform degree of 
humidity and temperature maintained 
all year round. 

The entomological laboratory, un- 
der the supervision and direction of 
Donald J Ott, was until recently lo- 
cated at Bayonne, NJ. The chemical 
analysis laboratory, under the super- 
vision of Walter Bill, was formerly at 
Geigy’s office in downtown New York. 
Both are now in the same section at 
the Ardsley headquarters. 


Union Carbide to Complete 
Technical Service Lab 

Union Carbide Corporation has an- 
nounced that construction will pro- 
ceed on the Union Carbide Chemicals 
Company Technical Service Labora- 
tory originally planned at its West- 
chester County property at Eastview, 
near Tarrytown, NY. It is anticipated 
that construction work will start in 
August and that the laboratory will 
be completed and ready for occupancy 
by late 1959 or early 1960. 

In February, Union Carbide Cor- 
poration deferred its plans to develop 
the Westchester site pending further 
study. Construction of the Technical 
Service Laboratory was decided upon 
to expand facilities necessary to 
broaden the scope of customer serv- 
ice and application research. This is 
regarded as a vital element of Union 
Carbide Chemicals Company’s present 
and future marketing program. The 
status of the other buildings original- 
ly planned for the site remains un- 
changed. 

The laboratory will be a_three- 
story building located on the 280-acre 
tract that Union Carbide bought a 
few years ago. The main building, 
with a total floor area of 85,000 square 
feet, will house 53 individual labora- 
tory units. These facilities will be 
complemented by a mechanical test 
building in which pilot plant opera- 
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tions will be conducted and special 
materials testing studies will be made. 

The laboratory will also include a 
200-seat auditorium which will be 
used to hold seminars and other tech- 
nical meetings. It is anticipated that 
the technical service headquarters 
will also serve as a training center 
for Carbide technical sales represen- 
tatives. 

The laboratory will both expand 
and centralize the facilities of Union 
Carbide Chemicals Company for the 
development of technical information 
and to conduct application research 
on new products. At present, much of 
this research is carried on by Union 
Carbide Chemicals at South Charles- 
ton, W Va, and at various other 
chemical plant locations. 


General Latex Plans 
North Carolina Plant 


General Latex & Chemical Corp, 
Cambridge, Mass, has begun nego- 
tiations for the construction of a new 
plant in Charlotte, NC. 

The proposed plant, which will 
serve the textile industry in the tri- 
state area of North Carolina, South 
Carolina and Virginia, will be a fully 
integrated operation complete with 
sales office, laboratory and com- 
pounding facilities. 

The proposed site will bring the 
number of General Batex plants in 
the US and Canada to six. The com- 
pany at present has plants at Cam- 
bridge, Mass; Dalton, Ga; Ashland, O; 
Verdun, Montreal, PQ; and Bramp- 
ton, Ontario. 





General Latex custom-compounds 
latices and imports natural latex pro- 
duced by Harrison’s & Crosfield, 
(Malaya) Ltd. The company also acts 
as US representative for Pliolite 
latices produced by the Goodyear 
Tire and Rubber Co, Chemical Divi- 
sion, Akron, O. 


PTI, PTIF Corporations 
Elect 


Bertrand W Hayward was re- 
elected head of the Philadelphia 
Textile Institute at the annual meet- 
ing of the PTI corporation and its 
trustees last month. Everett L Kent, 
Kent Mfg Co, was re-elected presi- 
dent of the PTI Foundation, which 
also held its annual metting in June. 

At the PTI trustees’ meeting, the 
following officers were elected for the 
coming year: W Lyle Holmes Jr, 
Archibald Holmes & Sons, chairman; 
Dr Hayward, president; Ralph Whit- 
aker, Fred Whitaker Co, Ist vice 
president; C Scott Althouse, Althouse 
Chemical Co, 2nd vice president; 
Julius Zieget, PTI staff, secretary and 
treasurer; Thomas Hyndman, solici- 
tor. 

At the Foundation’s trustees meet- 
ing, other officers elected in addition 
to Mr Kent were: Theodore B Hay- 
ward, Ist vice president; Lindsey H 
Mason, Philadelphia Dye Works, 2nd 
vice president; Richard S Cox, PTI 
dean emeritus, treasurer and execu- 
tive secretary; and Russell C Osborne, 
secretary. Alan M Richter was re- 
appointed director of public relations. 





Wash and wear treatments or cotton fabrics were the chief 
topic of discussion when two research leaders for Ciba, Ltd, 
came to the New Orleans laboratory of the Southern Utilization 
Research and Development Division. They were S N Glarum, of 
Ciba Co, Inc, New York, and Anton Schurch, of the Ciba estab- 
lishment in Switzerland. They described the accomplishments 
of Ciba in research on this project, and learned about the SURDD 
process for application of a wash and wear treatment to the 
completed garment. The process is designed to assure neat 
seams and permanently placed creases where these are desirable. 
Pictured are, standing, J David Reid, head of chemical finishing 
investigations at SURDD, and seated, left to right, Dr Glarum 
and Dr Schurch. The Southern Division is the center of cotton 
utilization research for the Agricultural Research Service, USDA. 
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idl A custom-blended carpet backing by General Latex — that is what's going on here. 
eld. 
mete And for this tufted carpeting manufacturer, it’s like rolling on profit by 
lite | 


the yard. Because this special fast curing compound locks loops tight; adds 


| dimensional stability ... is odor-free ... lends durability ... provides just the 


| y 4 ” 4 ° . . 
right “hand’’... gives highly saleable extra quality at minimum cost. 


s There’s a custom-blended General Latex compound that can put an end to 
its 
ent, FOINg your carpet or rug backing problems. And to serve you better and faster, there’s 


a General Latex plant in Dalton, Georgia, in the heart of the tufted industry. 





PHOTO COURTESY OF CABIN CRAFTS, INC. 


j ENERAL LATEX AND 


CHEMICAL CORPORATION representatives in principal cities — 


- + «O05 ae See, po ~% — Oo exclusive agents for sale in U.S. A. of 
General Latex and Chemical Corporation (of Ohio) Ashland, Ohio VULTEX : ne 7 al ale Millan 
General Latex and Chemical Corporation (of Ga.) 1206 Lamar Street, Dalton, Georgia S Harrison & Crosfield Ma ae . ri 
General Latex & Chemicals (Canada) Ltd. 425 River Street, Verdun, Montreal, Canada : sales agent in pdoy - for 
General Latex & Chemicals (Canada) Ltd. Brampton, Ontario, Canada : Goodyear’s PLIOLITE Latices 
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Hear Ye! Hear Ye! These ten 
organic intermediates are now 
available to you... twice as 
many as before! All of excellent 
quality ... amply available... 
promptly shipped. 





BENZENESULFONYL 
CHLORIDE 


. 
PARACHLOROBENZENESULFONYL 
CHLORIDE 


HEX ACHLOROBENZENE 
CHLLORAL 


+. 
2, 4,6-TRICHLOROPHENOL 
e 


50% POTASSIUM SALT 
OF 2, 4,6-TRICHLOROPHENOL 


HEXA CHLORO BUTADIENE 
PH ENOXYACETIC 
ACID 
4, #-DICHLORODIPHENYLSULFONE 
2. 1-DICHLOROPHENOL 















. 
Our custom chlorination 
and hydrochlorination 
service awaits your re- 
quest... whatever your 











Diamond 
Chemicals 


DIAMOND ALKALI COMPANY 
Union Commerce Building 
Cleveland 14, Ohio 


AMERICAN 


Color Matching 


with. the 


PHOTOVOLT 
Photoelectric 
REFLECTION 





A truly practical precision instrument for color matching and 
for specifying color by tristimulus values, also for fading and 
detergency tests . . . for production control and laboratory work. 


Portable, sturdy, simple to operate 
Also: Colorimeters, Fluorescence Meters, pH Meters 


Write for Bulletin No. 605 to: 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 





CORROSIVE 


RESISTANT 





STAINLESS STEEL. Heavy gauge and 
seamless, with extra thick rims and 
bottoms, these pails can take rough 
handling without life-shortening ef- 
fects. Plain or chime bottom. Sizes: 
13, 16, and 20 quart. 


TYPESTESTAINLESS. For extra corro- 
sion resistance with acids and other 
corrosive chemicals, Type 316 Stain- 
less pails should be used. Plain and 
chime bottom. Sizes: 13, 16, and 20 
quart. 


MONEL. These welded Monel pails re- 
main virtually unaffected by the cor- 
rosive attack of brine, most types of 
volatile fluids, acids and alkalies. 
Sizes: 12, 14, 16, ond 20 quart. 


HARD RUBBER. Mode with a virgin 
rubber base, this pail will not crack 
or chip; it resists abrasion, heat dis- 
tortion, and the corrosive action of a 
wide variety of chemicals. Capacity, 
3 gallons, graduated 1 to 12 quarts. 


POLYETHYLENE. Unbreckable and 
quite chemically inert, this pail is 
molded in one piece, with bale handle 
and broad pour spout for easy pour- 
ing. Extra heavy construction. 2% 
gallon capacity only. 


READING SCIENTIFIC COMPANY 


READING, PENNA. 
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* NAMES IN THE NEWS » 








Endler 

Apex Chemical Co, Inc, Elizabeth- 
port, NJ, has engaged the services of 
A S Endler as a member of its re- 
search and development staff. Dr 
Endler was formerly associated with 
Hart Products Corp and DePaul 
Chemical Company. 





Bener 


Christian Bener, internationally fa- 
mous textile chemist of Chur, Swit- 
zerland, celebrated his 60th birthday 
this past June 24th. Dr Bener was 
one of the original investigators of 
permanent finishes on textiles and 
has many patents to his credit in 
several countries. Among his U §S 
patents are those on nonshrink effects 
on cellulosic fibers, permanent fixa- 
tion of mechanical deformations on 
cellulosic fibers, partial mechanical 
deformation on a cellulosic fiber pat- 
terned effect, transparent imitation, 
permanent crush- and_shrinkproof 
finish, and crepe effects. 

Dr Bener was born in Chur where 
his family was active in textile finish- 
ing for well over 250 years. He re- 
ceived his degree as a chemical engi- 
neer at the Federal Polytechnikum in 
Zurich and his doctor’s degree at the 
University of Lausanne in 1924. After 
his graduation, he worked in a patent 
office and from 1929 to 1940 he 
worked with textile finishers and 
dyestuff manufacturers in Switzer- 
land. In 1940 Dr Bener established a 
patent information service in Chur 
which he still operates and he has 
many clients throughout the world. 
He has been active in the reorganiza- 
tion of the textile division of the 
Swiss patent office. 
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Harry B McClure, vice president of 
Union Carbide Corp, was elected 
chairman of the board of directors of 
the Manufacturing Chemists’ Asso- 
ciation at its 86th Annual Meeting 
last month. 

He succeeds Ernest Hart, president 
of Food Machinery and Chemical 
Corp. 

John T Connor, president of Merck 
& Co, Inc, succeeds Mr McClure as 
chairman of the executive committee. 

Gen John E Hull, USA (Ret), full- 
time president and a director, was re- 
elected. 

Re-elected vice president was D S 
Frederick, vice president of Rohm & 
Haas Co. Fred C Foy, president, Kop- 
pers Co, Inc, was elected an MCA 
vice president. 

M F Crass Jr, full-time secretary- 
treasurer, was re-elected. 


Eugene J Sullivan, who started as 
a Borden glue salesman twelve years 
ago, became executive vice president 
of the Borden Chemical Co on July 1. 

Mr Sullivan, vice president in 
charge of sales of Borden Chemical 
Co since Jan 1, 1957, succeeds H H 
Clarke Jr, who recently left the Bor- 
den Chemical Company to become 
president of Dyna-Therm Chemical 
Corp, Culver City, Calif. 





William E Hanford, vice president 
for research & development, Olin 
Mathieson Chemical Corp, is the 
newly elected Honorary Chairman of 
the American Section, Society of 
Chemical Industry, for the year 
1958-1959. Announcement of the elec- 
tion was made by the Section’s re- 
tiring chairman, William H Bowman, 
American Cyanamid Co. 





Wallerstein Co, Inc has named 
James Casserly sales manager of its 
Textile Division, and Edward Roll- 
haus chairman of its Commercial De- 
velopment Group. 

Mr Casserly will assume duties 
formerly handled by J Andrew Clark, 
who has become technical director of 
the Division. Mr Clark, in his new 
capacity, will act as technical advisor 
to the trade and as director of market 
and technical research in matters 
pertaining to the textile industry. Mr 
Casserly, during the past nine years, 
has represented Wallerstein in the 
field, covering the Eastern territory 
from Canada to North Carolina. 

Serving with Mr Rollhaus on the 
Commercial Development Group are 
Kenneth Howard and James Boyd. 
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Hunter 

Minor Hunter, a technician special- 
izing in textile printing and chemical 
sales throughout the Southern states, 
has joined the Charlotte office of 
Sandoz, Inc. Mr Hunter will be active 
in sales work and technical service 
in connection with Sandoz chemicals. 








-~ 
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Cain 

Alco Oil & Chemical Corp, Phila- 
delphia, has named C Eugene Cain 
asistant technical director. 

Mr Cain joined Alco in 1952 to be- 
come head of the sales service labora- 
tories and held this position until 
transferred to the planning and en- 
gineering group in January, 1957. 





Tennessee Corp has appointed Ed- 
win J Seiferle director of market re- 
search and appraisal, and William C 
Duckworth market development spe- 
cialist for organic chemical inter- 
mediates in its Market Research and 
Development Department. 

Dr Seiferle, who was formerly 
senior development engineer in the 
General Development Dept of Hooker 
Chemical Corp at Niagara Falls, NY, 
will be responsible for market re- 
search services and for new product 
and new project appraisals. 

Mr Duckworth, who was formerly 
director of organic research for the 
corporation, will be responsible for 
the commercialization of organic 
chemicals developed in the company’s 
Research Laboratories in College 
Park, Ga. 

Both men will be located at 1330 
West Peachtree, Suite 500, Atlanta 9, 
Ga. 
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Daniel B Witwer has been elected 
vice president of Polyvinyl Chemicals, 
Inc, Peabody, Mass, manufacturers of 
acrylic, vinyl acetate, and styrene 
polymer emulsions. Mr Witwer’s 
responsibilities will center in the 
company’s sales, research and manu- 
facturing activities. 

Mr Witwer formerly was Man- 
ager of the Acetylene Chemicals 
Department, General Aniline & Film 
Corp. 


Horace K MacKechnie has been 
named technical director of the elec- 
tronics section of the Lowell Tech- 
nological Institute Research Founda- 
tion. Mr MacKechnie, who assumed 
his position June 1, will have charge 
of securing contracts, handling cus- 
tomer relations, and directing project 
work in electronics, electronic con- 
trols for industry, and automation. 
He comes to the LTI Research Foun- 
dation from Technical Design & De- 
velopment Co, Inc where he was head 
of the Boston Division as engineering 
manager. 


Food Machinery and Chemical 
Corp has announced the following 
new apointments in its Chemical 
Divisions: 

Hans O Kauffman, formerly techni- 
cal director of FMC’s Becco Chemical 
Div, has been named director of re- 
search and development for the In- 
organic Chemicals Dept, where he 
will be responsible for research and 
development activities of Becco 
Chemical Div, Westvaco Chlor-Al- 
kali Div, and Westvaco Mineral 
Products Div. 

Oscar H Johnson, formerly director 
of research for Niagara Chemical 
Div, is now director of research and 
development for the Organic Chem- 
icals Dept. He will direct the basic 
organic research programs for this 
newly formed Department, which 
comprises Niagara Chemicals & 
Plastics Div, at the FMC Central Re- 
search Laboratory. He will also work 
closely with the Divisional research 
programs at Baltimore, Md, and Mid- 
dleport, NY. 

William A Kebba has been named 
manager of planning and control for 
the Inorganic Chemicals Dept, and 
Robert H Malott, manager of planning 
and control for the Organic Chemicals 
Dept. Mr Kebba has been with FMC 
since 1954 in the Controller’s Depart- 
ment of the Chemical Divisions Ad- 
ministrative staff. Mr Malott has 
served FMC as assistant to its Chemi- 
cal Divisions executive vice president 
and most recently as controller of its 
Niagara Div. He will continue to hold 
the latter position. 
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Kraft Kindron 


Francis A Kraft has been promoted 
to assistant manager of the New 
York-Philadelphia sales territory of 
FMC’s Becco Chemical Div, where 
he has served since 1957. His head- 
quarters will be Becco’s New York 
office. 

Robert R Kindron has been named 
technical assistant to Becco’s New 
England sales manager. He will work 
out of Becco’s New England office in 
Framingham, Mass. 


Alfred E Brown, Harris Research 
Laboratories, Inc, presented a paper 
entitled “The Supercontraction of 
Keratin Fibers by Lithium Bromide” 
at a Symposium on Sulfur in Proteins 
which was held at Falmouth, Mass, 
on May 22-25. The Symposium, at- 
tended by 50 scientists, was organized 
by Reinhold Benesch, of the Marine 
Biological Laboratory: Woods Hole, 
Mass. Other specialists in the keratin 
field who were present were Drs 
Swan, Lindley and Gillespie, of the 
Wool Textile Research Laboratories, 
CSIRO in Australia, and Milton Har- 


ris. 


OBITUARY 


WILLIAM H BRINKLEY 


Shas H Brinkley, Southern Division 
sales manager for E F Houghton & 
Co, died suddenly in Greensboro, N C on 
May 24. He is survived by his wife, 
Lucretia. 

An employee of Houghton since 1925, 
Mr Brinkley served as sales manager of 
the company’s Western Division prior to 
moving to the Southern post in 1934, with 
headquarters in Charlotte. 


MARGARET H BARNETT 


M28ret H Barnett, who held the title 
as the only woman group leader at 
the Chemstrand Corporation’s Research 
and Development Center at Decatur, Ala, 
died May 23 following a brief illness. She 
was 31. 

Miss Barnett was a textile chemist in 
Chemstrand’s dyeing and finishing depart- 
ment. She had advanced to the position 
of group leader in a research field usually 
considered a “man’s world.” 

Prior to joining Chemstrand in 1953, she 
had worked with Callaway Mills, La 
Grange, Ga, and. as a graduate research 
assistant at Florida State University, her 
alma mater. 
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Leslie B Coombs, president of 
Bradford Durfee College of Technol- 
ogy, Fall River, Mass, retired June 30, 
1958 after having served the College 
as head of the Department of Chem- 
istry and later as its president for a 
period of twenty-four years. William 
J Holland (Harvard ’32) will succeed 
him. Mr Holland was formerly with 
the Union Carbide Corporation, Oak 
Ridge, Tenn. 


Nopco Chemical Company, has an- 
nounced the recipient of the Charles 
P Gulick Scholarship for 1958. Win- 
ner of the scholarship is Amy Louise 
Whitton, of Cedartown, Ga. Miss 
Whitton is the daughter of Dewey D 
Whitton, a machinist employed at 
Nopco’s Cedartown plant. 

The official presentation of the 
award to Miss Whitton was made 
recently at Nopco’s plant in Cedar- 
town by Harry A Batley, vice presi- 
dent of Nopco. Also present for the 
occasion were the scholar’s father 
and R Lamar Jones, Cedartown plant 
manager. 

Miss Whitton is a graduate of 
Cedartown High School. Her educa- 
tional plans call for majoring in busi- 
ness administration with a possible 
future career in teaching. 

Miss Whitton is the third person 
to receive the scholarship, as it was 
established by the board of directors 
of Nopco in March 1956 to honor the 
memory of Charles P Gulick, the 
founder of the company, who passed 
away in 1955. Having a value of $750 
per year for four years at the college 
of the recipient’s choice, the scholar- 
ship is awarded annually to a son or 
daughter of a Nopco employee. Can- 
didates are judged by a scholarship 
committee on the basis of scholastic 
achievement, financial need, charac- 
ter, and well-rounded personality. 


Joshua E Murrow Jr has joined the 
Synthetic Fibers Group, Research 
Department of Union Carbide Chem- 
icals Co, Division of Union Carbide 
Corp. 

Mr Murrow will work on applica- 
tions of new experimental fibers for 
the textile industry. Previously, he 
was associated with the Luxite Divi- 
sion of Julius Kayser & Co, Haley- 
ville, Ala, where he was engaged in 
the knitting, dyeing, finishing and 
cutting of tricot fabrics. 

The transfer of three technical rep- 
resentatives was recently announced 
by Union Carbide Chemicals Co as 
follows: Paul A Hiznay to the Phila- 
delphia District; Francis R Kean to 
the Newark District; and Charles D 
Schmidt to the Detroit District. 
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